2.7 Summary of Site Risks

This section summarizes the HHRA and ERA that have been performed at Site 3 and Site 21.
The COCs associated with unacceptable site risk are identified, as well as the potentially
exposed populations and exposure pathways of primary concern. A summary of the findings
of the ERA is also presented. Based on the presence of unacceptable risks to current and future
construction workers and future child residents, remedial action is being recommended fo
Sites 3 and 21 to reduce the risks. ‘

2.7.1 Summary of Human Health Risk Assessment

The baseline HHRAs for Site 3 and Site 21 estimate what human health risks the sites pose
if no action were taken. They provide the basis for taking action and identify the COCs and
exposure pathways that need to be addressed by the respective remedial actions. This section
of the ROD summarizes the approaches used and the results of the baseline risk assessments
for Site 3 and Site 21. The HHRA covers identification of COCs (hazard assessment),
exposure assessment, toxicity assessment, and risk characterization. Potential risks for both
current and future site occupants are discussed. Key assumptions and uncertainties
associated with the HHRA are also identified.

2.7.1.1 Ildentification of Contaminants of Concern

This section identifies those contaminants associated with unacceptable risk at the site and
that are the basis for the proposed remedial action. Although other contaminants were
detected at the Sites 3 and 21, these COCs are the primary risk-driving contaminants. The
data used in this risk assessment was deemed to be of sufficient quality and quantity for its
intended use. The detection frequency, range of detected concentrations, and the exposure
point concentrations (EPCs) for contaminants and media of concern are presented in
Table 2-3 grouped by environmental medium.
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2.7.1.2  Exposure Assessment

This section documents the populations and exposure pathways that were quantitatively
evaluated in the risk assessment. A conceptual site model (CSM) was developed to aid in
determining reasonable exposure scenarios and pathways of concern. The CSM for Site 3 is
shown on Figure 8, and the CSM for Site 21 is shown on Figure 9. As described in this
section, both current and future populations have been evaluated based on current and
reasonably anticipated future land use. The contaminated media to which people may be
exposed is also discussed.

A conceptual exposure model was developed to depict the potential relationship or exposure
pathway between contaminant sources and receptors. An exposure pathway describes the
means by which a receptor can be exposed to contaminants in environmental media.

The primary purpose of the CSM is to structure the HHRA to determine whether exposure
pathways are incomplete (requiring no further evaluation) or potentially complete requiring
further evaluation. Only potentially complete exposure pathways are evaluated
quantitatively in the risk assessment, which is consistent with EPA guidance (EPA 1989). A
potentiatly complete exposure pathway must include all of the following elements before a
quantitative assessment is performed:

« Sources and type of contaminants present

« Affected media (e.g., soil, soil gas)

. Contaminant release and transport mechanisms (e.g., spills, volatilization}

»  Known and potential routes of exposure (e.g., ingestion, dermal contact, inhalation)

. Known or potential human receptors (e.g., residents, workers)

Site 3 is situated within an abandoned quarry, with steep walls on most sides. There are no plans
to develop this site for residential use at anytime in the future. Because of restricted access and
its industrial land use history, the possible human receptors include a maintenance worker,
trespasser, and construction worker. Hunting of wild deer and pig takes place in the general area
of Site 3. Therefore, ingestion of deer and wild pig meat by adults and children is a pathway of
concern at the site. Potential risks from ingestion of deer and wild pig meat have been evaluated
on a base-wide basis, and all risks were found to be below the EPA’s risk targets of 1E-6 for
cancer and HI equal to 1.0 for noncancer risks. These results are presented in the engineering
evaluation/cost analysis report for IRP Site 16 (EA 1999b). Further, although any future
residential development is not expected at this site, as a worst case scenario, residential adults
and children were included in the risk assessment as populations of potential concern.

Site 21 is similarly situated within an abandoned quarry, with steep walls on most sides. It is
overgrown and remote from active areas of the Base, and there are no plans to develop this
site for residential use at anytime in the future. Because of restricted access and its industrial
land use history, the possible human receptors include a maintenance worker, trespasser, and
construction worker. At Site 21, there are designated hunting areas in the Northwest Field as
near as 0.5 mile from the site. Wildlife may roam between the MSA and the unrestricted
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(unfenced) areas of Northwest Field. Therefore, it is possible for human consumption of
game meat, such as deer or pig that may have been exposed to Site 21 (see discussion
above). Like Site 3, although any future residential development is not expected at this site,
as a worst case scenario, residential adults and children were included in the risk assessment
as populations of potential concern.

2.7.1.3 Toxicity Assessment

This section describes the carcinogenic and noncarcinogenic toxicity criteria used to calculate
the potential risk for each COC. When available, these toxicity criteria are separated into
ingestion, inhalation, and dermal routes of exposure. Also included is the source of the toxicity
criteria and the primary health endpoint and organ of concemn for each COC. Toxicity data for
carcinogenic COCs detected at Site 3 or Site 21, for the dermal and ingestion pathway is
presented in Table 2-4 and for the inhalation pathway in Table 2-5. Toxicity data for non-
carcinogenic COCs detected at Site 3 or Site 21 is presented in Table 2-6.

Table 2-4: Carcinogenic Toxicity Information for the Ingestion, Dermal Pathway

Canc{enr]:llko;?j:;\}ctors Weight of Evidencef
. i Cancer Guideline
Contaminant of Concern Oral Dermal Description Source Date
Aroclor 1248 2.00E+00 | 2.00E+00 B2 IRIS 2008
Aroclor 1254 2.00E+00 | 2.00E+00 B2 IRIS 2008
Aroclor 1260 2.00E+00 | 2.00E+00 B2 IRIS 2008
Arsenic ® 1.50E+00 | 1.50E+Q0 A IRIS 2008
Benzo(a)anthracene 7.30E-01 7.30E-01 B2 NCEA/PRG® 2008
Benzo(a)pyrene 7.30+00 7.30+00 B2 IRIS 2008
Benzo(b)luoranthene 7.30E-01 7.30E-01 B2 NCEA/PRG° 2008
Benzo{k)fluoranthene 7.30E~-D2 7.30E-02 B2 NCEA/PRG ®¢ 2008
Dibenz(a,h)anthracene 7.30E+00 7.30E+00 Bz NCEA/PRG® 2008
indenc(1,2,3-cd)pyrene 7.30E-01 7.30E-01 B2 NCEA/PRG"® 2008
Cobalt n/a nfa _ ' PPRTV/PRG ¢ | 2008 -
Dieldrin 1.60E+01 3.2E+01 B2 IRIS 2008
Dioxins, totat PCDD © 1.30E+05 1.30E+05 — CallEPA/PRG® | 2008

Note: EPA Weight of Evidence Classification: Contaminants and other agents in the environment assessed by the EPA are
classified into five groups based upon scientific evidence of carcinogenicity.
Group A = Human carcinogen.
Group B1 = Probable hurman carcinogen; limited evidence is not conclusive.
Group B2 = Probable human carcinogen; inadequate evidence is not conclusive.
Group C = Possible human carcinogen; limited evidence that it causes cancer in animals, but no human data is available.
Group D = Not ciassifiable as to human carcinogenicity.

— no data

CallEPA California Environmental Protection Agency
RIS Integrated Risk Information System

mg/kg-day milligram per kilogram per day

nfa not available

NCEA National Center for Environmental Assessment
PCDD polychiorinated dibenzo-p-dioxin

PPRTV Provisicnal Peer Reviewed Toxicity Values

* Values listed are for inorganic arsenic.
® value was obtained from the Region 8 PRGs (September 2008). These values are still considered provisional.
¢ Values listed are for 2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD).
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Table 2-5: Carcinogenic Toxicity Information for the Inhalation Pathway

Inhalation Cancer .
Contaminant of Slope Factor Weight of Evidence/Cancer
Concern {mg/kg-day} Guideline Description Source Date
Arsenic ? 1.51E+01 A ' RIS 2008
Benzo(b)fiuoranthene 3.85E-01 B2 NCEA/PRG ° 2008
Cobalt 3.15E+01 C RIS 2008
Dieldrin 1.61E+00 B2 CallEPA/PRG ® 2008

Note: EPA Weight of Evidence Classification: Contaminants and other agents in the envirenment assessed by the EPA are
classified into five groups based upon scientific evidence of carcinogenicity.
Group A = Human carcinogen, )
Group B1 = Probable human carcinogen; limited evidence is not cenclusive.
Group B2 = Probable human carcinogen; inadequate evidence is not conclusive.
Group C = Possible human carcinogen; limited evidence that it causes cancer in animals, but no human data is available.
Group D = Not classifiable as to human carcinogenicity.
* Values listed are for inorganic arsenic.
® vajue was obtained from the Region 9 PRGs (September 2008). These values are still considered provisional,

Table 2-6: Non-Cancer Toxicity Information for the Ingestion, Dermal Pathway

Oral RfD Dermal
Contaminant Chronic/ {mglkg- RfD
of Concern Subchronic day) {mgfkg-day) Primary Target Organ Source Date
Alurminum Chronic 1.00E+00 | 1.00E+00 Kidney, Nervous PPRTV/ 2008
) PRG*®
Antimony Chronic 4.00E-04 | 6.00E-05 Cardiovascular, Eyes, IRIS 2008
‘ Hematologic, Reproductive,
Respiratory
Aroclor 1254 Chronic 2.00E-05 | 2.00E-05 Alimentary Tract, IRIS/PRG " | 2008
Developmental, Endocrine, Eye,
Hematologic, Immune,
Reproductive, Skin
Arsenic ° Chronic 3.00E-04 | 3.00E-04 Alimentary Tract, IRIS 2008
Cardiovascular, Developmental,
Hematologic, Nervous, Skin
Cobalt Chronic 3.00E-04 | 3.00E-04 Cardipvascular, Respiratory, PPRTV/ 2008
Skin, Hearing - PRG ®
Copper Chronic 4 00E-02 | 4.00E-02 | Alimentary Tract, Respiratory, PPRTV/ 2008
Skin PRG ®
Dieldrin Chronic 5.00E-05 | 2.50E-05 Alimentary Tracl, Nervous IRIS 2008
Dioxins, total Chronic 1.00e-09 | 1.00E-09 Alimentary Tract, ATSDR/ 2008
PCDD Developmental, Endocrine, PRG *°
Hematologic, immune,
Reproductive, Respiratory, Skin
lron Chronic 7.00E-01 | 7.00E-O1 Cardiovascular PPRTV/ 2008
EPA 2008
2-41
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Cral RfD Dermal

Contaminant Chronic/ (mafkg- RfD
of Concern Subchronic day} {mg/kg-day) Primary Target Organ Source Date
Lead Chronic — — Alimentary Tract, — 2008

Cardiovascular, Developmental,
Hematologic, Immune, Kidney,
Nervous, Reproductive

Note: EPA Weight of Evidence Classification: Contaminants and other agents in the environment assessed by the EPA are
classified into five groups based upon scientific evidence of carcinogenicity.

Group A = Human carcinogen.

Group B1 = Probable hurnan carcinogen; limited evidence is not conclusive.

Group B2 = Probable human carcinogen; inadequate evidence is not conclusive.

Group C = Possible human carcinogen; Fmited evidence that it causes cancer in animals, but no human data is available.

Group D = Not classifiable as to human carcinogenicity.

ATSDR Agency for Toxic Subsilances and Disease Registry

RfD reference dose
* Walue was obtained from the Region ¢ PRGs (September 2008). These values are still considered provisional:

¥ Values listed are for inorganic arsenic.
¢ Values listed are for 2,3,7,8-Tetrachlorodibenzo-p-dioxin {2,3,7,8-TCDD).

2.7.1.4 Risk Characterization _

This section of the risk assessment combines the results of the exposure assessment with the
toxicity criteria identified for the COCs. Carcinogenic risks and noncarcinogenic impacts for
each COC are presented for all populations and media of interest, including both current and
future land use settings. Cumulative risks for all relevant pathways and populations are also
described. These risk estimates are summarized in the sections below and in Table 2-7
through Table 2-10. The results of the HHRA are interpreted within the context of the
CERCLA acceptable risk range {or State requirements, whichever is appropriate).

The major uncertainties affecting the risk assessment are also presented in this section,
including uncertainties related to sampling and analysis, environmental fate and transport
modeling, the use of default exposure assumptions, and those associated with the toxicity

criteria.

For carcinogens, risks are generally expressed as the incremental probability of an
individual’s likelihood of developing cancer over a lifetime as a result of exposure to the
carcinogen. Excess lifetime cancer risk is calculated from the following equation:

Risk =CDI1x SF

Where:

Risk = a unitless probability (e.g., 2 x 107) of an individual’s likelihood of
developing cancer ’

CDI = chronic daily intake averaged over 70 years (mg/kg per day [mg/kg-day])
SF = slope factor, expressed as (mg/kg-day)™

Final ROD, IRP Sites 3 and 21 242
Andersen AFB, Guam
April 2011



1102 p4dy

R ‘gJy uasiapuy

cpz 17 pu £ SIS PII 'AOY 1941
S0-359°1 VIN SO—359°L g0-308'% ¥IN 90—-108'% 90398y VIN 90—-398'v 9z0'L susuAd(e)ozuag
L0-A6Z° L YIN L0-362°L L0-37LT VIN L0-3gle L0-3rie WiN L0-3vLC fAY At ausoeujjuE(R)OZUA]
90—3E5'S ¥IN 90—3E5°6 90~-309°L ¥iIN 90—309'L 90—3159°4 ViIN 90359 1 /4A" 0921 Jo[ory
L0—369'% ViN L0369 A0—39¢°L YIN 20—39¢1 A0-30¥F°L ViIN 4030t} 010 PGl tojo0y
10—426°E VIN L0—3Je8’e L0-3pL°L ViIN 203} 20-3LL°L VIN 2034171 £980°0 BbZL 10100y Jlog soHnsSgNg
80-3GL ¥ ViIN 280351V 60-350'F ViN 60360t 60-3LF'9 WIN 603490 AR }eqod
¥0—3let YiIN =13 S0—3G8'E ViN Go-3498°€ S0-302'c VIN S0-30C°¢ 1S Jlussly
- (uoleeyur}
01-326°¢ ViIN VIN YIN YIN L—390°¢ VIN oL—=aslL'g uup@Ig
(uonsebul g |ewiap)
20356 ViIN 10-365°¢ 80—39¢°L VIN 80—39¢°L 803608 VIN 803808 | £29000 vup|slq
auaiAd(po
90—3+9'8 VIN 90—39'S 90—-3¥9'L VIN 9039’ | 90—399'L VIN 80—389°1L 0s'e -£'z' L )ouspu|
204802 VIN L0—380¢C 90-382°2 ViN 90—38C'C 80-3¢1'9 VIN 80~-3EL'9 5 TAN susyjuelong(y)ozusg
. (Uonejeyur)
60—3.0L WIN VIN WIN Vi 0l—318'S WiIN 80-3.1°9 | susyuetong(gozusg
(uonsabu g jewap)
90—3pe’L VIN 90—3¥8'L 90~382°¢C WIN 90—=382¢ g0—-31leC ViN S0-30¢°2 gog'y | susujueiony(g)ozuag
G0-38€'C WIN 60-38¢€C 90-3Z6'9 V/N 90~326'9 g0-340°2 WIN 50-310°2 6LV aualhd(e)ozusg
L0—-35¥'9 WIN L0—3S¥'9 2034871 VIN L0381 £0-306°L VIN 20-306°1 0or'0 susdesyjue(e)ozuag
L0—3PSY WIN L0—3VEY L0-32E°L VIN L0—-dee’| 10-35E7} YIN L0-HGE°L S00L°0 09Z! Jo100ly
L0—3E0°G VIN 20—3€0°S FA =] VIN 20-39v°L L0305 VIN 20-305°L GLLLD ¥GC ) 101001y
L0~352°S YIN L0—36Z2°6 L0-325°) VIN £0-329°L 10—3295°L VIN L0—396°L £911°0 8FZ| JojD0NY ;oS soepng
ysty owaboulsien
b b uoneEyu| [ewsg HSEY ucieeyug fewsq pistel uoneeyul;  |eunsg {6%/6w) 200 wnipaly
aagenwnn wp uopsabu] | aapenwny g uopsabu| | aane|nWNg 5 uopsabuy 943

(3npy) Juspisay

ainng

JIOAA UOIIONIISUOD/UOIIBARIXT
2uanjn4ausing

Jasiopn [euonedn2o0
ainn4guaiIng

frewuing ysry ¢ 9)g :2-Z 2|qel




7107 jdy

wonny g4y Uasiapuy

e [Z pub ¢ saug JUI ‘TOY ould
{wyBuw) Jejew oigno Jad swelbypw ul painsesy
a|geoydde jou WIN
03¢ VIN YIN 50-3'6 VIN WiN S0-3°L = [EJOL ¥SIY jlog adeunsqng
¥0—32 YIN VIN s0—3'S ViIN WiN S0-3¥ = {830 4SIY j1og adgpng
80~398°C W/N 80—398'C B0—3..L'E WiN 60—3LL°¢€ 603209 WiIN 60—3209 1l 1eqod
#0~3EG'C YIN ¥O—dES'C So—3ers Wi GO—dev'L G0~-381°9 VIN G0—-381°9 L£'86 oluasly
- {(uolteleyu)
0L—35L°6 VIN WIN VIN VIN Li—3gv'd VIN 60302 uLpIslg
{uoissbul g fewap)
L0—3EL’Ee WIN FAS = L WA L0~380°1 YIN 20—380°L L0-36L°L WIN L0361 ¥1600°0 uupiaig
‘ aualAd(po
90—3r¥9's VIN 90-3F9'G 90-3r9’| WIN 90391 90—399'% VIN 90—399°1 0s'e -€'Z"L)ouspu
GO~-361°1 W¥iN S0—3J6L°L 90—39¢'t iIN 90—=A9'E 90—4Lg'e YIN 90—-3lg'E PLO ausdBIUE(Y B}ZUSq|(]
L0-306°) ViIN £L0—306°1 80~39¢% VIN 80-39¢'Y 80-Je¥ v VIN 80-3erv 2e60 susyjuelony(yozusg
. (Lroneeyu
80-3rLC YIN YN WIN W/IN 0L-3L9'L YN 80—3/8°L | duaujueionj{g)ozusg
(uonsebui g jewap) {puos}
80~308°L VIN 90~308'} L0—3E2°S VIN £0—3E2°S £0—30E°S YiIN L0~-30€°S 6Lt suayeiony(g)ozusg | |log aoepNSgNg
Hsiy uofe|eyuj lewtag WS- uopeeyul feuLaq sy uoneeyuy|  Jeunag {By/Bw) 202 wnipay
aAllEINWNg 2 uonssbu| | sAaneihwng 9 uopsabu| | aAanenWND 2 uonsabuj nd3

{(sunpy) Juaptsay

alnng

JOIOAA UCIIONISUOAUOIBARIXT
ainyng4aualing

Iaytop teuonednoag
aimngpualing




1107 pady
N 'Sy UasSLpuy

SF-€ [Z puw § sang ;T ‘AOY puld
ajqeondde 1ou VIN
00+3°8 ViN WiN L0—-3°6 YIN ViIN 00+3°¢ ViN YiIN Lo-3'L = [BJ0 |, XOpU| pIEZEH [0S SoBLNSANg
00+3°9 YIN VIN Lo-3°L YIN v/N 00+3°2 VIN VIN 0-3'6 = |[EJ0] XIpU|l pJeZeH |10g avelng
00+31LG°L WIN 0o+3LGL | 103291 YN 10—329°'1t | L0—328'E VY/N L0—3deg'e | L0—-391°L W¥iIN 10391 | ¥PO'Z8 uolj
LO—328v YIN Lo—degv | 20-3L8°6 WIN 2032’6 | L3l VIN Lo-3LeL | eo-ailL'e WVIN ¢o—3aiLe | L1 Heqod
0C+3PS'V VIN 00+3PS¥ | LO—TE0'S YiIN F0—3E0°G | 00+35L°L WIN 00+36L°L | LO-3P8E YIN LO-3¥B'E | LE'8E | DlUSSlY
0o+3Le’L ViIN 00+31g7L | 1032} WIN 10-32F°L - Lo—Feee ¥iN fo—deee | 10—3e0’l YIN LO-3e0'L | vEOY | Auowinuy
£0—3ayo'e VIN €039t | PO—I0S¥ ViIN $O-30S'¥ 1 $OIVP6 ViIN PO—3PE6 | PO-ISLY WIN $0-351°F | #1000 vplla jog
¥&Zl S0BHNS
20—3¥2'6 WiN 20-3rZ6 | 20-3iL’L Y/N 20-3LLVL | 20—38E°2 VIN 20—d8E'Z | €0—-3LL°6 WiN €0-34L4°6 | POL'O | 1O01P0IY -ang
Cc0+329°L YiIN 00+d29') | LO-2PLL VIN 10-3¥LL | L0360V VIN LO-360v i LO—dvEL ViIN LO—3ave L | LrE'es uol|
Lo~38L'G VIN L0—38L'G | 20—399°G VIN 20—-399'G | LO—H0E'L VIN 10—30€°L 1 £0-d86't VIN Zo—ase'e | €0'Ch 118Q0D
oo+3eee WiIN Qo+d9t’e | L0-319e VIN LO-dL9°¢2 | 10-386'S VIN L0-386'G | 1036671 WIN LO—366°| g oluasty
0o+3Zv’L WIN 00+32¢'L | LO—3FGL WiIN L—3¥S°L | L0—309'E /N L0—309°€ | L0-3ZLL VIN Lo—32Zht | S2'ep | Auownuy
£0—6ve ViN £0—36v'¢ | ¥0—3L0¢€ ViN Y0340 1 PO—3IVFO VIN PO-3IPF'9 | PO—HEBTE YN #0—3E€R'C {£2900°0| ulp=ig
14°TA Hog
20—326'6 YIN 20—326'6 | 20—46L°L YN 20-36L°L | 20—398°¢ VIN e0~395'¢ | 20-350°% YiIN Z0-3S0°L | GLLL'O | lop0ly | sdeUng
IH uonejeuu] | jeulag g IH uoljgfeyy] | jewiag g tH uote|eyly | jewliag @ iH uopeeyu; | jeunaq g | (By/bw}| 20D wnipa
BAlBIRWND uonsabuy | sAREINWNYD uonsabu} | AREINWND uopsabul | saEINWING uonsabul | 243

(PIYD) uaplsay

aining

(unpy} juapisoy

ainyng

JBMIOAN UGHSNIISUON/UCIIBARDXT

ainngausaing

Iaviop fruonednooQ

ainn4auaLsng

jusgonp piezeH sluaboulaies-uon

ABUILING YSIY 193UBD-LON ¢ S -7 2[UeL




1107 p4dy

HIDRDY ‘G UISADPUY

op-7 [Z pup £ $ans JyT ‘GO vl
.rEaEu 1@t 21gno rad swelbyiw ul pamnseapy 4
“(ByyBu) wesboyyy Jad sweiboueu ul painseapy
aqeondde jou YiIN
s0—-38 VIN YIN S0-3°L VIN VIN S0-3°) = |EJO | }SIY 105 aoeHnsgng
S0-3¥ VIN WIN S0-3°L VIN YIN So—3'L = |[BJ0 | HSiy llog adelng
auaiAd(po
L0—381°G YIN L0—394°S A0—-405°1 WIN 2030671 03251 WIN L0-3ES°L 0Ze0 -£'2' | Jouapuy|
90—-301L°C VIN a0—30L'¢ £0—380°9 WIN 20~380°9 03918 WIN 203819 0cL'0  |eusoemyue(ye)zusqiq
o (uonejeyun
60~2b9'E WiIN Y/N VIN YIN 0l-3arg'z VN 80—331'¢ { suayjuerony(gjozuag
{uonsabus g puwisp)
90-390°¢c WIN 90-390°'t L0—-368'8 WIN £0-368'8 /0-310'6 VIN L0-3L0'B 06| ausipuesoni{a)ozuag
q0—3Le’t YIN 5034271 90-3/6°¢ WiIN 90—3.6°¢C 90-3z20't /N 90-320'% 680 auslAd({e}ozuag
A0-300°4 YiIN A0-300°L L0-3€0'7 WIN L0~-320°C £0—390°C VIN £0-390°¢ YEP'O ausoeue(e)ozZUSg o
S0—329¢ YN S0—d2g’c 90—769'L VIN 90—369°L 90—3i¥'9 ViIN 90—3i¥'S LA e DAL 'suxol] aoeuUnsqng
auaiAd(po
A0—38L'G YIN L0—381°G L0~-40G°L ViN L0-306°% L0—325°L VIN £0—32G°1 0Ze'0 -£'Z 1 Jouspu|
90—30L'e ¥IN 90—30l1"¢ L0—H80'0 VIN L0—380'9 L0199 VIN L0—391°9 0EL’0 | susoriyne(Yy'e)ZURgIq
o (uoneeyul)
6039 /N ViIN VIN VIN 0L1—3¥87¢ YIN 80—981 ¢ | eusyuelony{qjozuag
(uonssbui g jeLap)
90—490't VIN 90—-390°¢ L0688 YIN L0688 203106 ¥IN L0-3L06 08| ausyjuelon|j(q)ozuag
Go—3.€°L Y/IN GO—3LEL 90-3.46°¢ vIN o0-3L6°E 90-320'¥ VIN 90320 6¥80 auashd(ejozueg
L0-300°L YIN L0~300°L £0—380°¢ VIN £L0—3E0°C £0—390°¢ VIN £0-390¢ e 0 susseItue(R)oZUSY
G0—390°2 YIN S0-390°¢2 90—390°9 WIN 90—390°9 90-3r0's VIN 90—-3av0's G9'Z6 . 031 'suxoid jl0S @2ELNS
) ys1y otuabouolen
Asty uoije|eyll|  |ELUBQ] Hsiy uonefeyu)]  jewsag ASky uoiereyu) |  [ewdaq {B%/6w) 200 wnipapy
aalenmwng w uonsabu] | aaenwng B uonsabuj | sApewNY 9 uonsabu) nd3

{(1npy) Juapisay

aimng

J9MJOAN LORINIISLION/UCIIBARIXT

aimnhd4guann

13%40pA |EUOHBANDDN

aimndauaiing

Aeunung ys1y 1z a)S 16-Z alqel,



110z pedy
wonry 'qJy uassspuy

LT [ puv g $ais Jo1 "AOU [uly
“(Bw/6u) werbopy sad swelfoueu Ui painseap |,
aigeolidde jou ¥IN
00+3'6 YIN WiIN 00+3°} WIN VIN 06+3°2 VIN VIN L1032 = |ejo] Xopu| plezey |log adeLnsqng
00+3'6 VIN V¥IN 10~36 . VIN ViN 00+3C VviIN VN 0-3L = |EJO [ Xapu| pJEZEH [105 9BUNG
. 00+3LEL ViIN 00+31E°L | LO-FLYL VIN 10-31¥L | Lo-Jee'e VN Lo—deee | 1L0-3lo'L VIN 1031071 | S0L°LL uoJ|
00+3¥8°1 VIN 00+3¥8°L | L0386’ WIN l0—386°L | 10~-399% VIN L0~399°F | 10~JC¥' L VIN Lo-3zy'L | 962's | seddod
0o+30L°¢ ViIN 0o+301°¢ | HO0-35EC VIN lo—3see | L0-3PRL VIN 1o-3rgL | LO-deb'C YIN Lo-3eP'2 | Lz'se | Auownuy
00+34L°1 ViIN 00+341°1 | LO-36EL WIN lo—36E’L | LO—3€6°C ViN 10362 | 203216 VIN Z0-3Z1°6 | EVE'88 | WnuLnNy 110
. L D3L 30BHNS
Q00+3E9°L V¥iIN 00+3€9°L | LO—3LBL VIN LO—3i8L | LO—3¥LY VIN Lo-3FL v | LO0-T8ETL YN LO-38E L | L7211 | ‘suxol] -ang
00+368'} ViIN 00+368°L | L0—320°2 VIN L3202 | L0diL'¥ VIN LO—344'% ] L0351 Y¥IN LO-3S¥'L [ELO'EDL uoi|
00+359°1L WIN 00+369°L | LO—3.L7L vIN VO34 | BO3LLEY WIN LO-341% ) L0-3LT) ViN LO-342°} | BPE'G | Jeddod
Q0+314°2 WIN 0o0+3LL°2 | 1L0-TJe6C WIN 10—326°Z | L0389 VIN LO-3p8°9 | LO-TJ2LZ VIN Lo—dzl'z | £l'eg | Auownuy
00+310°L VIN Co+310°L 1030271 ¥IN LO—402°)L | 103252 ¥IN L0-3eg'¢ | 20-368'4 VIN Z0~368'2 | 896'GL | Wnuunpy
e 031 [es
00+382°L WIN 0o+38Z°L | LO—TTY) VIN l0—3e¥’L | 16-392°¢ VIN L0—39g'c | LO-360°L WiN 10—=60'L | §9°26 | 'suxold | adeung
IH uoneeyu} | |eLMR(G R H uonefeyu| | jeunag g tH UoNE|BYU| | |RULISC ] IH uoneleyu; | jeuaq g |(Bxy/Bw)i 00D | wnps
aARINnWING uonsabuy | sageINWND uonsabuy | saneiNWING uonsabug | aagenwng uoiysebu)| o043
{piyn) Juapisay - (Jinpy) Juapisay JYLOAA LIOIJONIISUOD/UOIJBABIXY Ja3lopn [euociednoog
ainyng ainng amnngauaunn aimnduanuny
jJuanony plezeH siuasboulaten-uoN

Alewwng sty 190UBD-UON LZ NS :0}-Z djqel.




These risks are probabilities that usually are expressed in scientific notation (e.g., 1 x 107).
An excess lifetime cancer risk of 1x107 indicates that an individual experiencing the
reasonable maximum exposure (RME) estimate has a 1 in 1,000,000 chance of developing
cancer as a result of site-related exposure. This is referred to as an “excess lifetime cancer

. 1isk™ because it would be in addition to the risks of cancer individuals face from other
causes such as smoking or exposure to too much sun. The chance of an individual’s
developing cancer from all other causes has been estimated to be as high as one in three. The
EPA’s generally acceptable risk range for site-related exposure is 107 to 10°7°,

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over
a specified time period (e.g., life-time) with a reference dose (RfD) derived for a similar
exposure period. An RfD represents a daily individual intake that an individual may be
exposed to that is not expected to cause any deleterious effect. The ratio of site-related daily
intake to the RfD is called a hazard quotient (HQ).

The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD

Where:
CDI = chronic daily intake

RID = reference dose

CDI and RfD are expressed in the same units and represent the same exposure period
(i.e., chronic, subchronic, or short-term).

An HQ < 1 indicates that a receptor’s dose of a single contaminant is less than the RfD, and
that toxic noncarcinogenic effects from that contaminant are unlikely.

The HI is generated by adding the HQs for all COCs at a site that affect the same target

-organ (e.g., liver) or that act through the same mechanism of action within a medium or
across all media to which an individual may reasonably be exposed. An HI <1 indicates that
adverse effects are unlikely from additive exposure to site contaminants. An HI > 1 indicates
that site-related exposures may present a risk to human health.

2.7.1.4.1 Risk Characterization, Site 3

Future Resident. Under the RME scenario, the potential ILCR from all carcinogenic COCs
in surface soil (0 to 2 ft bgs) is 2E-04 and in subsurface soil (0 to 10 ft bgs) is 3E-04 (see
Table 2-7). The potential ILCRs are above the EPA target cancer risk range of 1E-06 to 1E~
04. These risks are driven by direct exposure to soil with ingestion of soil being the main
exposure pathway (approximately 86% and 88% of the surface and subsurface risk,
respectively). Arsenic (approximately 76% and 85% for surface and subsurface soil,
respectively) is the main risk driver. Arsenic was detected in the majority of samples
collected (36 of 38 samples in surface soil and 43 of 45 samples in subsurface soil) with the
highest detection of 426 mg/kg in subsurface soil. Of the samples with arsenic detections, all
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but 1 exceeded the residential screening criteria (0.39 mg/kg), but only 3 detected samples
exceeded the BTV (62 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 6 for a hypothetical child resident and 0.7 for a hypothetical adult
resident (Table 2-8). The HI from COCs in subsurface soil is 8 for a hypothetical child
resident and 0.9 for a hypothetical adult resident. The chiid resident HIs are above the EPA
target non-cancer value of 1. Non-cancer hazards are driven by soil ingestion (approximately
96%), including the ingestion of arsenic, iron, and antimony.

Current and Future Excavation/Constraction Worker. Under the RME scenario, the
potential ILCR for excavation/construction workers from all carcinogenic COCs in surface
s0il {0 to 2 fi bgs) is SE~5 and in subsurface soil (0 to 10 ft bgs) is 9E-5 (Table 2-7). The
potential ILCR is within the EPA target cancer risk range of 1E-06 to 1E-04. Much of these
risks are due to direct exposure to soil with ingestion of soil being the main exposure pathway
(approximately 87% and 89% of the surface and subsurface risk, respectively). Arsenic is the
main risk driver (approximately 77% and 85% for surface and subsurface soil, respectively).
Arsenic was detected in the majority of samples collected (36 of 38 samples in surface soil and
43 of 45 samples in subsurface soil) with the highest detection of 426 mg/kg in subsurface
soil. All but 3 detections exceeded the industrial screening criteria (1.6 mg/kg); however, only
three detected samples exceeded the BTV (62 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 2 for an excavation/construction worker (Table 2-8). The HI from
COCs in subsurface soil is also 2 for an excavation/construction worker. These Hls are
above the EPA target non-cancer value of 1. Non-cancer hazards are driven by soil ingestion
(approximately 95%), including the ingestion of arsenic, iron, and antimony.

Occupational Worker. Under the RME scenario, the potential ILCR for occupational
workers from all carcinogenic COCs in surface soil (0 to 2 ft bgs) is 4E-5 and in subsurface
soil (0 to 10 ft bgs) is 7E-5 (Table 2-7). The potential ILCRs are within the EPA target
cancer risk range of 1E-06 to 1E~04. Much of these risks are due to direct exposure to soil
with ingestion of soil being the main exposure pathway (approximately 75% and 78% of the
surface and subsurface risk, respectively). Arsenic is the main risk driver (approximately
73% and 83% for surface and subsurface soil, respectively). Arsenic was detected in the
majority of samples collected (36 of 38 samples in surface soil and 43 of 45 samples in
subsurface soil) with the highest detection of 426 mg/kg in subsurface soil. Of the samples
with arsenic detections, all but three samples exceeded the industrial screening criteria

(1.6 mg/kg), but only three samples exceeded the BTV (62 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 0.5 for an occupational worker (Table 2-8). The HI from COCs in
subsurface soil is 0.7 for an occupational worker. These HIs are below the EPA target non-

cancer value of 1.
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2.7.1.4.2 Risk Characterization, Site 21

Future Resident. Under the RME scenario, the potential ILCR from all carcinogenic COCs in
surface soil (0 to 2 ft bgs) 1s 4E-05 and in subsurface soil (0 to 10 ft bgs) is SE-05

(Table 2-9). The potential ILCRs are within the EPA target cancer risk range of 1E-06

to 1E-04. These risks are driven by direct exposure to soil with ingestion of soil being the
main exposure pathway (approximately 81% and 82% of the surface and subsurface risk,
respectively). Dioxins/furans (TEQ) (approximately 51% and 57% for surface and subsurface
soil, respectively) and benzo(a)pyrene (approximately 34% and 30% for surface and
subsurface soil, respectively) are the main risk drivers. Dioxins/furans were detected in all the
" samples collected in both the surface and subsurface soil. However, benzo(a)pyrene was only
detected in 2 of the 23 samples collected with concentrations of 1.3 mg/kg and 0.041 mg/kg,
respectively. Both samples exceed the residential screening criteria (0.015 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 9 for a hypothetical child resident and 0.9 for a hypothetical adult
resident (Table 2-10). The HI from COCs in subsurface soil is 9 for a hypothetical child
resident and 0.9 for a hypothetical adult resident. The child resident Hls are above the EPA
target non-cancer value of 1. Non-cancer hazards are driven by soil ingestion (approximately
95%) of dioxin/furans, aluminum, antimony, copper, and iron.

Current and Future Excavation/Construction Worker. Under the RME scenario, the
potential ILCR for excavation/construction workers from all carcinogenic COCs in surface
soil (0 to 2 ft bgs) is 11E-05 and in subsurface soil (0 to 10 ft bgs) is 1E-05 (Table 2-9). The
potential ILCRs are within the EPA target cancer risk range of 1E-06 to 1E-04. These risks
are driven by direct exposure to soil with ingestion of soil being the main exposure pathway
(approximately 82% and 83% of the surface and subsurface risk, respectively). Dioxins/furans
(TEQ) (approximately 51% and 57% for surface and subsurface soil, respectively) and
benzo(a)pyrene (approximately 33% and 29% for surface and subsurface soil, respectively)
are the main risk drivers. Dioxins/furans were detected in all the samples collected in both the
surface and subsurface soil. However, benzo(a)pyrene was only detected in 2 of the 23
samples collected with concentrations of 1.3 mg/kg and 0.041 mg/kg, respectively. Both
samples are below the industrial screening criteria (0.21 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 2 for an excavation/construction worker (Table 2-10). The HI from
COCs in subsurface soil is 2 for an excavation/construction worker. The HIs are above the
EPA target non-cancer value of 1. Non-cancer hazards are driven by soil ingestion (more
than 95%) of dioxin/furans, aluminum, antimony, copper, and iron.

Occupational Worker. Under the RME scenario, the potential ILCR for
excavation/construction workers from all carcinogenic COCs in surface soil (0 to 2 ft bgs) is
1E-05 and in subsurface soil (0 to 10 ft bgs) is 1E-05 (Table 2-9). The potential ILCRs are
within the EPA target cancer risk range of 1E-06 to 1E-04. These risks are driven by direct
exposure to soil with ingestion of soil being the main exposure pathway (approximately 67%
and 69% of the surface and subsurface risk, respectively). Dioxins/furans (TEQ)
(approximately 46% and 52% for surface and subsurface soil, respectively) and
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benzo(a)pyrene (approximately 37% and 33% for surface and subsurface soil, respectively)
are the main risk drivers. Dioxins/furans were detected in all the samples collected in both
the surface and subsurface soil. Howéver, benzo(a)pyrene was only detected in 2 of the 23
samples collected with concentrations of 1.3 mg/kg and 0.041 mg/kg, respectively. Both
samples are below the industrial screening criteria (0.210 mg/kg).

Under the RME scenario, the HI for potential non-carcinogenic health effects from the
COCs in surface soil is 0.7 for an occupational worker (Table 2-10). The HI from COCs in
subsurface soil is 0.7 for an occupational worker. The Hls are below the EPA target non-
cancer value of 1.

2.7.1.4.3 Exposure to Lead

An additional evaluation was conducted for exposure to lead. Lead was detected in the
surface soils of Site 3 and Site 21. To provide site-specific evaluations of blood lead levels
as they might relate to potential exposures to site-related surface soil, the California
Environmental Protection Agency (Cal/EPA) “LeadSpread7” model was employed
(Cal/EPA 2000). According to Cal/EPA, “LeadSpread 7 is the latest version of the
California Department of Toxic Substances Lead Risk Assessment Spreadsheet. LeadSpread
is a tool that can be used to estimate blood lead concentrations resulting from exposure to
lead via dietary intake, drinking water, soil and dust ingestion, inhalation, and dermal
contact.”

The blood lead levels calculated for children potentially exposed to Site 3 soils exceeds the
10 pg/dL benchmark. Specifically, children potentially exposed to lead at the RME EPC of
1,382 mg/kg results in a calculated blood lead level 0f 43.5 pg/dL, well above the 10 pg/dL
benchmark. Similarly, children potentially exposed to lead at the central tendency EPC of
1,174 mg/kg results in a calculated blood lead level of 19.3 pg/dL, a value in excess of the
10 pg/dL benchmark.

For Site 21, no calculated blood lead levels were found to exceed 10 pg/dL for any receptor;
a level typically defined as a benchmark that should not be exceeded in 5% of the potentially
exposed population.

2.1, 1 .5  Human Health Risk Assessment Conclusions

The HHRA performed for Site 3 identified carcinogenic COCs in surface and subsurface

soil in excess of the EPA target cancer risk range for future adult residents, driven mostly by
PAHs and arsenic. Non-cancer risk for resident adults, driven predominantly by antimony
and arsenic, were below 1. The non-cancer HI for future child residents exceeded unity in
surface soil by a factor of 8 and in subsurface soil by a factor of 10, due predominantly to
antimony and arsenic. In addition to antimony, arsenic and PAHs, elevated concentrations of
lead were detected in site soils above screening levels that yielded child blood lead values in
excess of the EPA benchmark of 10 pg/dL.

At Site 21, the potential ILCR for future (or hypothetical) residents, excavation/construction
workers, and occupational workers for both surface and subsurface soil are within the EPA
target cancer risk range. The Hls for the child resident and excavation/construction worker
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are above the EPA non-cancer target of 1, while the HIs for an adult resident and
occupational worker are below the target value. Non-cancer hazards are driven by soil
ingestion (approximately 95%) of dioxin/furans, aluminum, antimony, copper, and iron.
While lead was detected above residential RSLs in surface soils, modeled blood lead levels
were not found to exceed 10 pg/dL for any receptor.

2.7.2 Summary of Ecological Risk Assessment

The objective of the ERA was to evaluate possible risks to plants and wildlife associated
with exposure to contaminants at Site 3 and Site 21. Ecological risks were estimated for
each COC based upon a combination of the concentration and toxicity of the COC, the
medium (e.g., soil or soil gas) in which the COC is found, estimated exposure rate and
estimated exposure duration. These calculations were derived for several representative
species that were observed, or may be present, at the IRP sites. The cumulative risk posed by
the COCs at a particular site is called the HQ. The full ERA is presented in Appendix D of
the R1 report (AECOM 2010b). The ecological risks were assessed according to the EPA
ERA guidance (EPA 1997).

In addition, measurement endpoints (measures of effects) corresponding to reduced
growth/development, reproduction, and/or survival were identified for representative
species observed, or expected to be present, at the sites being assessed. Exposure
concentrations that produce adverse effects for growth/development, reproduction, or
survival for plant and wildlife species were obtained from peer-reviewed publications. The
no-observed-adverse-effect level was used to develop an exposure estimate below which
adverse effects are not expected to occur. Ecological receptors selected for evaluation for
each site include lower trophic level groups of plants and soil invertebrates, and two
higher trophic level wildlife species—one bird (yellow bittern, Ixobrychus sinensis) and
one mammal (house mouse, Mus musculus).

Selection of the bittern and mouse was based largely on the species’ ecological importance
and representativeness for the sites, and their habits that tend to lead to maximum exposure
to soil pathways. Available soil benchmarks from the literature were used to assess potential
effects for plants and soil invertebrates. Bittern-specific and mouse-specific ingestion doses
for soil-related COC concentrations (i.c., ingestion doses for soil-based food items plus
incidental soil ingestion) were used in conjunction with ingestion-dose toxicity reference
values (TRVs) for birds and mammals, respectively, to derive soil benchmark concentrations
(SBCs) for the bittern and mouse. The SBCs were calculated with the yellow bittern used to
represent bird exposure, and the house mouse used to represent mammal exposure. The soil-
based screening values for direct contact (plants and soil invertebrates) and food-chain
exposure (bittern and mouse) were compared, and the lowest screening value for each
contaminant was selected as the SBC for screening.

A comparison of the maximum detected surface soil concentration for each contaminant was
made to the lowest SBC for each site contaminant. If the maximum concentration for a
contaminant exceeded the screening value, the contaminant was retained for further
evaluation; otherwise, the contaminant was eliminated as a site COC and dropped from

further evaluation.
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Contaminants identified as COCs at the end of the initial Tier I screening process were
carried forward to a Tier 2 Step 3a baseline ecological risk assessment (BERA). The Step 3a
BERA involves refining exposure assumptions made in the Tier | screen to arrive at a more
accurate estimation of risk to the representative ecological receptors, The Navy incorporated
the following refinements for exposure assumptions into the Step 3a efforts to estimate
exposure and HQs:

RME value for the EPC in estimating risk to ecological receptors is used. The RME
is either the maximum concentration or the upper confidence limit (UCL) of the
mean, whichever is lower. :

RME values are compared to site-specific background concentrations for metals.

Body weights for the bittern and mouse are the means for the particular species.
Body weights were minimum values in the Tier 1 screen to maximize exposure and
better represent juvenile exposure.

Food ingestion rates for the bittern and mouse are means for the particular species.
Ingestion rates were maximum values in the Tier 1 screen to maximize estimates for
contaminant intake.

Diets for the yellow bittern and the house mouse include portions for plant
material/seeds, soil invertebrates, and soil in the diets, each of which contains
differing concentrations of a COC, The relative proportions of plant material (seeds,
shoots), soil invertebrates, and incidental ingested scil in the diets are based on
literature-derived values for the bittern and mouse.

The site use factor (SUF) is the area of contamination at a site divided by the
foraging area for a particular species. SUFs for the biftern and mouse were assumed
to be 1 in the Tier 1 screen. In Tier 2, the following site areas were used to estimate
SUFs for foraging areas identified for the bittern and mouse: Site 3 occupies 12 acres
(4.86 hectares); and Site 21 occupies 5 acres (2.02 hectares). Foraging areas for the
bittern and mouse were obtained from the scientific literature.

The following sections summarize ERA information for Step 3a BERA evaluations for each
of two sites: Site 3 and Site 21. Guidance for preparing a ROD (EPA 1999) notes that the
following details should be discussed for ERA in the ROD:

Identification of COCs
Exposure assessment

Ecological effects assessment (including identification of assessment and
measurement endpoints) '

Ecological risk characterization

For each of the sites, Sections 2.7.2.1 and 2.7.2.2 (Exposure Assessment and Ecological
Effects Assessment, respectively) follow the same approach; therefore, common sections for
these details are provided and are applicable to both sites. At the same time, Identification of
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COCs and Ecological Risk Characterization are unique to each site; therefore, discussions
for each of these details include subsections for each site.

2.7.2.1 Exposure Assessment

Exposures for ecological receptors for each site address four assessment endpoints: plants,
soil invertebrates, omnivorous birds, and omnivorous mammals. Exposures for all
assessment endpeints are based on RME values for EPCs in surface soil. The RME is either
the maximum concentration or the UCL of the mean, whichever is lower. Exposures for
plants and soil invertebrates are based on the RME value. Exposures for birds and mammals
are estimated for uptake of contaminants from soil into food items (plant material and soil -
invertebrates) and incidental ingestion of soil. Higher trophic level receptors for birds and
mamrmals are represented by the yellow bittern and the house mouse, respectively.

2.7.2.1.1 [Ecological Habitats, Site 3

Three principal habitat types were identified as occurring on or near Waste Pile 3 in the
1993 environmental impact statement for the proposed Guam National Wildlife Refuge (ICF

1998):

»  Second-growth limestone forest

»  Leucaeana (Tangantangan) forest

+ Active Base
A more refined view of the site was obtained during the ecological survey of the site, which
identified a mosaic of four ecological sub-habitat types as occurring at Site 3:

+  Mixed shrub forest

« Mixed herbaceous vegetation

+  Pennisetum purpureum (Elephant Grass) grassland

»  Exposed bedrock/former quarry area

The first three habitats are considered “weed communities™ and are characteristic of areas of
physical disturbance (ICF 1998).

No sensitive habitats or significant (threatened or endangered) species were identified as
occurring on, in, or near Site 3. There are no nearby wetland communities.

2.7.2.1.2 Ecological Habitats, Site 21

Site 21 is generally comprised of a second-growth limestone forest with sparse undergrowth-
beneath the canopy of taller emergent trees. While the Fire Tree (#.-lago) and Heritiera (A.
longipetiolata) are two endangered tree species that have been observed within the
Northwest Field, neither they nor any other known endangered or threatened species have
been observed on the site. There are no nearby wetland communities.
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2.7.2.2 Ecological Effects Assessment

Effects for plants and soil invertebrates are assessed by comparing measured concentrations
of contaminants in soils to available effects-based soil benchmarks for plants and soil
invertebrates. Effects for bird (e.g., vellow bittern) and mammal (e.g., house mouse)
receptors are assessed by developing SBCs for the bittern and mouse for ingestion doses of
soil-related COCs that are compared to ingestion dose TRVs for birds and mammals,

respectively. No toxicity tests or field studies were performed.

The ERA and measurement endpoints for the Step 3a BERA for the two sites are
summarized in Table 2-11.

Table 2-11: Assessment and Measurement Endpoints for Step 3a BERA Considerations for

Sites 3 and 21

Receptor of Exposure Assessment Testable Measurement
Concern Pathway Endpoint * Hypothesis Endpoint Data Available
Plants Root uptake of {Decrease in Ho: The Compare RME Site-specific
contaminants in | plant growth and | concentration of | surface soil contaminant
soil reproduction contaminants in | concentration to | data for surface
surface soil does |risk-based SBC |soil, for Step 3a
not exceed a developed to BERA use RME
level known ic be | protect plant value
toxic to plants. growth and
reproduction )
Soit Uptake of Decrease in Ho: The Compare RME Site-specific
Inveriebrates contaminants in | growth and concentration of | surface soil contaminant
soil reproduction of | contaminants in | concentration to | data for surface
soil invertebrates | surface soil does | risk-based SBC  |soil; for Step 3a
not exceed a developed to BERA use RME
level known to be | protect growth value
toxic to soil and reproduction
invertebrates. of soil
inveriebrates
Smali Ingestion of Protection and Ho: The ingestion | Compare RME Site-specific
omnivorous contaminants in | maintenance of surface soil contaminant
mammais soil, and {survival, growth, | bicaccumulative | concentration of |data for surface
{represented by | accumulated in jand contaminants in | contaminant {o sail; for Step 3a
the house plant material reproduction) of | plant material, risk-based Eco- |BERA use RME
mouse) and soil local omnivorous | soil invertebrates, | SBC for value
invertebrates mammal and surface soil | mammals

populations

does not exceed
a level known to
be toxic to small
mammals.
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Receptor of Exposure Assessment Testable Measurement

Concern Pathway Endpoint * Hypothesis Endpoint Data Avaiiable
Small Ingestion of Protection and_ | Ho: The ingestion | Compare RME Site-specific
omnivorous birds | contaminants in | maintenance of surface soil contaminant
(represented by | soil, and (survival, growth, | bioaccumulative | concentration of |data for surface
the yellow accumulated in | and contaminants in | contaminant to soil; for Step 3a
bittern) plant material reproduction) of | plant material, risk-based Eco- |BERA use RME

and soil
invertebrates

locail omnivorous
bird populations

soil invertebrates,
and surface soil
does not exceed
a level known to
be toxic to small
birds.

SBC for birds

value

* Assessment endpoints identified for evaluation are based on the parameters.used to derive toxicity benchmarks (see
Measurement Endpoint column) and are not intended to imply measurement of these parameters in the field.
Mg Null Hypothesis

In Tier 2, the potential risk to ecological receptors was estimated using the HQ

methodology. Risk was estimated for each COC exposure pathway for representative bird
and mammal species at each area of concern. A risk-management decision was made to
place focus only on the risk associated with the upper trophic levels.

Exposure of birds and mammals in each area to COCs is determined based on the exposure
characteristics of the yellow bittern and the house mouse, respectively. The exposure

parameters used in Step 3a included the RME COC concentrations in soil and food species,
mean receptor body weight, and mean receptor food intake.

The HQ is used to integrate toxicity and exposure information to predict possible adverse
effects to ecological receptors. The method compares estimates of chronic daily intake of
each COC at each site to the respective TRV. This comparison is expressed as the quotient
(the HQ value) of the ratio of intake/TRV. :

2,723 Site 3

2.7.2.3.1 Identification of Contaminants of Concern, Site 3

COCs for ecological risk were measured in surface soil samples. For higher trophic level
receptors of birds (i.e., yellow bittern) and mammals (i.e., house mouse), Step 3a BERA
HQs exceed 1 for the bittern for four contaminants: chromiuvm (HQ=2), lead (HQ=3),
benzo(b)flucranthene (HQ=3), and chrysene (HQ=6). Step 3a BERA HQs exceed | for the
mouse for one contaminant: antimony (HQ=2). COCs for Site 3 are shown in Table 2-12.

2.7.2.3.2  Ecological Risk Characterization, Site 3

For the bittern, HQs exceed 1 for two metals (chromium and lead) and two organics
(benzo[b]fluoranthene and chrysene), indicating a potential risk of adverse effects to birds.

However, comparison to background concentration ranges for site soils showed that
chromium is present in soils at a concentration (EPC of 326 mg/kg) below the BTV

(1,080 mg/kg) (Table 2-12). Therefore, chromium is removed as a COC. Lead (for the bird
HQ=3) is present in soils at concentrations (EPC of 138 mg/kg) above its BTV (166 mg/kg).
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However, the risk from lead exposure is based on the assumption of 100% bioavailability.
The limestone-derived soils have a low hydrogen ion concentration; thus, the lead is likely
to be present in a less bioavailable form (lead carbonate). Because of this and the low HQ,
the risk to bird populations from exposure to site lead is assumed to be acceptable.

The presence of the two PAHs in site soils may represent a potential threat of adverse effects
to birds. However, the exposure to these two PAHs is likely overestimated. Benzo(b)
fluoranthene is detected in only 2 of 38 samples, and chrysene is detected in only 1 of 38
samples (Table 2-12). Because of the low frequency of detection in surface soils, it is
unlikely that PAHs are present at concentrations high enough to cause unacceptable risk to
birds.

For the house mouse, HQs exceed 1 for one metal (antimony), indicating a potential risk of
adverse effects to mammals. However, the EPC (43.8 mg/kg) is below the BTV (63 mg/kg).
Therefore, antimony is removed as a COC.

In summary, soils at Site 3 do not represent an unacceptable risk of adverse effects to birds
or mammals represented by the yellow bittern and house mouse, respectively.

2724 Site 21

2.7.2.4.1 Identification of Contaminants of Concern, Site 21

COCs for ecological risk were measured in surface soil samples. For higher trophic level
receptors of birds (i.e., yellow bittern) and mammals (i.e., house mouse), Step 3a BERA
HQs for the bittern exceed 1 for chromium (HQ=3), copper (HQ=9), lead (HQ=2), and
benzo(b)fluoranthene (HQ=3) and for the mouse exceed 1 for antimony (HQ=3), copper
(HQ=4), and TCDD-TEQ (HQ=2). COCs for Site 21 are shown in Table 2-13.

2.7.2.4.2 Ecological Risk Characterization, Site 21

For the bittern, HQs exceed 1 for three metals (chromium, copper, and lead) and one organic
compound (benzo[b]fluoranthene). For the house mouse, HQs exceed 1 for two metals
(antimony and copper and one organic compound (tetrachlorodibenzo-p-dioxin-TEQ-
mammal) (Table 2-13).

Although no HQs for either the bittern or mouse exceed 10 (the value deemed significant),
the number of exceedances above 1 and above BTVs suggests that surface soils at Site 21
represent an unacceptable risk of adverse effects to birds and mammals represented by the
yellow bittern and house mouse.

2.7.3 Basis for Action

The response actions selected in this ROD are necessary to protect the public health or
welfare or the environment from actual or threatened releases of hazardous substances from
these sites which may present a threat to public health, welfare, or the environment.
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2.8 Remedial Action Objectives

Remedial action objectives (RAOs) are the criteria that need to be met by the selected -
remedy to be protective of human health and the environment. These goals typically serve as
the design basis for the remedial alternatives that are presented in Section 2.9.

2.8.1 Remedial Action Objectives, Site 3
Based on the results of risk evaluation at Site 3, a response action is required.

The overall goal of the remedial action proposed for Site 3 is to protect occupational
workers and possible future residents from potential exposure to surface and shallow
subsurface soils containing COCs at concentrations that would pose an excess cancer risk
(i.e., greater than 1E-04 to 1E-06), excess non-cancer risk (i.e., HI greater than 1), or risks
associated with lead through direct contact, incidental ingestion, and/or inhalation of
particulates.

Surface and shallow subsurface soils at Site 3 contain the metals antimony, arsenic, cobalt,
and lead; PCBs; PAHs; and the pesticide dieldrin at concentrations that exceed screening
levels (i.e., EPA RSLs). Specific RGs for Site 3 are to prevent exposure to contaminated
surface and shallow subsurface soils containing these COCs thereby reducing or eliminating
contaminant exposure to human receptors through dermal contact, ingestion, and inhalation
of particulates. The RGs for Site 3 are noted in Table 2-14.

2.8.2 Remedial Action Objectives, Site 21

Based on the results of risk evaluations at Site 21, a response action is required at this site.
The goals of the remedial action for Site 21 are: (1) allow for unrestricted use at the site by
protecting future residents from potential exposure to surface and shallow subsurface soils
containing COCs at concentrations that would pose an excess cancer risk or excess non-
cancer risk through direct contact, incidental ingestion, and/or inhalation of particulates; and
(2) to protect ecological receptors from exposure to surface and shallow subsurface soils
containing COCs above ecological screening values.

Following implementation of the remedial action at Site 21, the post-remedy non-cancer risk
would be below the HI of 1.0, the cancer risk would fall within the acceptable risk range of
1E-04 to 1E-06, and exposure to lead concentrations in soil above 800 mg/kg would be

minimized.

Final ROD, IRP Sites 3 and 21 2-64
Andersen AFB, Guam
April 2011



1707 nady
HonL) gy UISLPUy

co-7 [Z pup £ 82015 JHT ‘TOY 1oulsf
‘SALG g4V uasispuy 2

'600T IMdy 'Yd3 .

d|qe|eAe JOU 2/u

ooV ogl Q08 oot NNpY pue piIyD Juapisay pea
62 62 00g £2 NPy pue piyg Juspisay Jeqod
79 z9 9l 60 INpy pue piyd Juspisay oluasly
£9 £9 oLy R UNpY pue piyo Juspisay Auvownuy
S|e12|N

000 /U LEO 0£0°0 HNPY pUE pliyD Juapisay uup|aig
sapiof)sad

0ZZ'0 B/U ¥2°0 0ZZ'0 INPY pue pliyg juepisay’ 0921 Jojoary
0Z2'0 B/U vL0 0Zz'0 INpy pue ppuo juspisay pGZ 1 10j001Y
0zZZ'0 /U vL0 0zZe'0 INpY pUE pIyD Juspisay 8tz 1 Jojoly
sgod

0510 B/Uu 1z 0510 UNPY puB plIyD Juapisay sualAd(p'o-g'z' Ljauepu
06L0°0 e 120 05100 UNPY pue pliud Juspisay ausdRIyjUE(Y'B)0ZUBGIQ
0g'1 = 4 05t INPY pUB pjiyd Juapisay ausLjuerony(yozusg
0S1°0 e L'e 05L0 NPy pUE pjiyD juspisay ausyiuelon{qjozueg
05100 B/ L2°0 05100 NPy pUe pliuD Juspisay auslAd(e)ozusg
0610 e L'e 0610 HNPY pue pliyD Juspisay suaorIUE(R)OZURY
SHYd

(Bx/Buw) oy | (By/Bw), ALg (B/Bw) {ferysnpuy) (Bx/Bw) (jenuapisay) wsouoy jo soydeoay ajhjeuy

¢ 154 Vd3

e 15¥ Vdd

€ 9)IS ‘SHOS FVBLNSYNS PUE JVBUNG J0) SHY pue SOOD d1HdS-IUS pi-Z dlqel




The RGs for Site 21 are to remediate contaminated surface and shallow subsurface soils
containing PAHs, dioxins, antimony, and copper to RGs by reducing or eliminating
contaminant exposure to future child residents and ecological receptors through dermal
contact, ingestion, and inhalation of particulates. The RAOs are based on achieving
unrestricted use of the site. The RGs for Site 21 are noted in Table 2-15.

Table 2-15: Site-Specific COCS and RGs, Site 21

EPA RSL?®

(Residential)
Analyte Receptor of Concern (mag/ky) BTV® RG*®
PAHs
Benzo{a)anthracene Resident Child and Aduit 0.150 N/A 0.150
Benzo(a)pyrene Resident Child and Adult 0.0150 N/A 0.0150
Benzo{b)fluoranthene Avian, Resident Child and Adult 0.150 N/A 0.150
Dibenz(a,hjanthracene Resident Child and Adult 0.0150 N/A 0.0150
indeno(1,2,3-c.d)pyrene Resident Child and Adult 0.150 N/A 0.150
Dioxins and Furans :
Total EPA TEQs (WHO)® l Resident Child 4.50E-06 N/A 4.50£-06
Metals
Antimony Resident Child 31 63 63
Copper Resident Child 3,100 72.2 3,100
N/A not applicable
WHO World Health Organization
? EPA 2008.

® Andersen AFB 2001. .
* The RG for organic compounds is the EPA RSL. For metals, the RG is either the RSL or the BTV, whichever is higher.

4 \WHO Dioxin = TEQs (Van Den Berg et al. 2006).

2.9 Description of Alternatives

2.9.1 Description of Remedial Alternatives, Site 3
Six remedial technologies and processes were identified and screened for their potential

application at Site 3 to contain, treat, or dispose of contaminated soil. The following
remedial alternatives were considered:

+  No action (screened to provide a baseline comparison)

+ LUCs

+ Excavation with onsite treatment

+  Soil removal with offsite disposal

«  Physical barriers (i.e., surface cap)

+ Phytoremediation
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Options range from no action to onsite treatment (i.e., stabilization and incineration) to
removal of contaminated media. Some technologies, such as soil removal, would require
that contaminated soil be transported to a CERCLA-approved facility.

The EPA developed a CERCLA guidance document for response actions that describes
three criteria that should be evaluated for each technology during the preliminary screening
process (EPA 1993). These criteria are effectiveness, implementability, and cost. The
remedial technologies were evaluated using these three criteria. Two remedial technologies
were eliminated from further consideration because they were rated as either ineffective,
difficult to implement or very high in cost:

«  Excavation and removal of contaminated soil with onsite treatment. The
. treatment options for metals would include stabilization or vitrification to
immobilize the metals, and incineration for organic contamination. Due to the dual
nature of the contamination (organic and inorganic), a treatment train -approach
incorporating both solidification/stabilization and incineration would be necessary.
At Site 3, quantities of solid waste debris (asphalt, metal, concrete) would need to be
removed from the soil prior to treatment and properly disposed of. Additionally, as
contamination is widespread but heterogeneously disseminated and “hot spots” are
not readily apparent, the total volume of soil to be excavated and treated may
increase significantly based upon final delineation. While technically feasible, the
cost would be very high. As a result, this alternative was eliminated from further
consideration.

.+ Phytoremediation. Phytoremediation would involve the gradual removal of soil
metals via uptake into plant roots and stems over a period of time, which are
subsequently harvested and disposed of at the Andersen AFB Consolidation Unit.
Presumably, multiple crops would be necessary to reduce soil metals concentrations
to unrestricted use levels. At Site 3, contamination exists in both the surface and
subsurface soil (the latter to depths exceeding 10 ft). Plant roots would not be
effective at depths beyond a few ft bgs and, thus, would not be able to address
contamination at depth; therefore, LUCs would still be required. As a result of these
factors, this alternative was eliminated from further consideration.

Based on the preliminary screening, four remedial alternatives were retained for further
consideration.

The retained alternatives are as follows:

+ Alternative 1: No Action

« Alternative 2: LUCs

« Alternative 3: Soil Removal

+ Alternative 4: Physical Barriers (cc;ntain,ment)

The following sections describe the four remedial alternatives retained for detailed
evaluation. The retained remedial alternatives are also summarized in Table 2-16.
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2.9.1.1 No Action Alicrnative

The no action alternative assumes that site conditions would be left in their current state. For
_ this response alternative, the remaining contaminated soil and debris fill would be left in
place and would continue to pose potential health risks to human and ecological receptors.
No additional actions, such as LUCs (e.g., restrictive land use covenants, legal notices) or
site monitoring would be implemented at the site. However, the no action alternative is only
used to provide a baseline comparison with other alternatives being evaluated.

2.9.1.2 Land Use Controls Alternative

The LUC:s alternative includes institutional (legal) controls and engineering controls, such as
signage. LUCs placed in Navy land use registries may include land use covenants
(restricting site construction activities and land use to commercial / industrial only); notice

- of site contamination and land use restrictions; and Navy and EPA rights of access for
purposes of SIs and further response action, if necessary. LUCs would require annual
inspections, monitoring, and enforcement. Future actions associated with the LUC
alternative are expected to be easily implemented, effective in protecting human health and
the environment, and cost effective.

2.9.1.3 Soil Removal

This alternative involves excavating site debris and soil contaminated with metals and
organic compounds with concentrations above RGs, leaving the site safe for human
receptors and allowing unrestricted use of the site. Excavated areas would be backfilled with
clean, on-island soil and re-vegetated. For Site 3, total volume of media to be removed is
estimated to be at least 13,000 cubic yards. As contamination is widespread and
heterogeneously disseminated throughout the site, and “hot spots” are not readily apparent,
the total volume of media to be removed might increase significantly based upon additional
necessary delineation sampling. -

Excavated contaminated media (solid waste debris and contaminated soil) would be
disposed of at the Andersen AFB Consolidation Unit located at IRP Site 2, located less than
1/2 mile away. The Consolidation Unit 1s used to manage CERCLA waste. LUCs, long-term
monitoring, and compliance reporting would not be required. This alternative could be
easily implemented and would be effective in protecting human health and the environment;
however, costs associated with extensive site excavation and contaminated soil transport and
disposal could be high.

2.9.1.4 Physical Barriers

The Physical Barriers alternative would involve installation of a cover to prévent exposure
to contaminated soil by human and ecological receptors. The design of the physical barrier,
such as a landfill cap, is site specific and depends on the intended functions of the system.
At Site 3, a simple soil cover would be sufficient to eliminate direct exposure, as the lack of
hazardous waste and general lack of more mobile soil contaminants do not necessitate the
need for more advanced caps or barriers. It would also create a land surface that can support

vegetation.
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Use of a soil cover would allow the contaminated soil and waste to remain in place. As such,
it is easily implemented. However, as contaminated soil and waste remain in place, LUCs
and monitoring would be necessary. In addition, the cap would require inspections, reviews,
and maintenance, which is a long-term commitment to manage the site and ensure the
integrity of the soil cover. -

2.9.2 Common Elements and Distinguishing Features of Each Retained Alternative,
Site 3

Table 2-16 provides a summary of the elements common to each alternative and features
that distinguish one alternative from another.

2.93 Expected Outcome of Each Retained Alternative, Site 3
Table 2-17 provides a summary of the outcomes of each alternative.

Table 2-17: Expected Outcome of Each Retained Alternative, Site 3

Alternative 1: Alternative 2: Alternative 3: Alternative 4:
No Action LUCs _ Soil Removal Physical Barriers
Available uses of nfa Use restricted to Unrestricted Use Use restricted to
land upon achieving commercial/industrial commercialfindustrial
cleanup levels activities activities
Time frame to nia <1 year 1-2 years ' < 1 year
achieve available
land use
Available uses of nfa’ n/a? nfa® nfa*
groundwater upon
achieving cleanup
levels
Time frame {0 n/a® nfa® n/a’ nfa®
achieve available
groundwater use
Other impacts or nfa None . Possible Reduction of
benefits associated recolonization by ecological risk from
with alternative ' native species installation of a soil
cover

nfa not available
* Groundwater is not addressed in this ROD.

2.9.4 Description of Remedial Alternatives, Site 21
Six remedial technologies and processes were initially identified and screened for their

potential application at Site 21 to contain, treat, or dispose of contaminated soil. The
following alternatives were considered: ' ‘

«  No action (screened to provide a baseline comparison)

+ LUCs (legal and engineering controls)

. Excavation with onsite treatment

«  Soil removal
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+  Physical barricrs (i.c., surface cap)

« Phytoremediation

Options range from no action to onsite treatment (i.e., stabilization and incineration} to
removal of contaminated media. Some technologies, such as offsite disposal, may require
that contaminated soil be transported to a CERCL A-approved facility.

The remedial technologies were evaluated using the same three criteria used for Site 3:
cffectiveness, implementability, and cost. Three remedial technologies were eliminated from
further consideration based on poor ratings in either effectiveness or implementability, or
rated very high in cost: :

»  Excavation and removal of contaminated soil with onsite treatment. The
treatment options for metals would include stabilization or vitrification to
immobilize the metals, and incineration for organic contamination. Due to the dual
nature of the contamination (organic and inorganic), a treatment train approach
incorporating both solidification/stabilization and incineration would be necessary.
At Site 21, quantities of solid waste debris (asphalt, metal, concrete) would need to
be screened out from the soil prior to treatment and properly disposed of. Screening,
management, and disposal of MEC would also be necessary. While technically
feasible, the cost would be very high. As a result, this alternative was eliminated
from further consideration.

« Phytoremediation. Phytoremediation would involve the gradual removal of PAHs
and soil metals via uptake into plant roots and stems over a period of time, which
would be subsequently harvested and disposed of at the Andersen AFB
Consolidation Unit. The effectiveness of this treatment on dioxins is unknown.
While the shallow nature of contamination would be amenable to this technology,
multiple crops would be necessary to lower soil metals concentrations down to
unrestricted use levels. Initial implementation would be easy. However, inspections,
reviews, and maintenance would be necessary to check on plant growth and
“weeding,” and multiple crops would likely be required, necessitating a near-term
commitment to manage the site. Ecological receptors would still be at risk during
implementation of this remedy. As a result of these factors, this alternative was
eliminated from further consideration.

+  LUCs. The LUC alternative includes legal controls, and engineering controls, such
as signage. LUCs placed in Navy land use registries may include land use covenants
(restricting site construction activities and preventing residential use of the
property.); notice of site contamination and land use restrictions; and Navy and EPA
rights of access for purposes of site investigation and further response action, if
necessary. While this alternative is easily implemented and effective in protecting
human health, it does not address protection of ecological receptors. Therefore, this
alternative was eliminated from further consideration.

Based on the preliminary screening, three remedial alternatives consisting of a combination
of appropriate technologies were retained for further consideration.
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The retained alternatives are as follows:

« Alternative 1: No Action
« Alternative 2: Soil Removal

« Alternative 3: Physical Barriers (confainment)

The following sections describe the three remedial alternatives retained for detailed
evaluation. The retained remedial alternatives are also summarized in Table 2-18.

2.9.4.1 No Action Alternative

The no action alternative assumes that site conditions would remain in their current state.
For this response alternative, existing contaminated soil would be left in place and continue
to pose potential health risks to hurmnan and ecological receptors. No additional actions, such
as LUCs (e.g., restrictive land use covenants, legal notices) or site monitoring would be
implemented at the site. However, the no action alternative is only used to provide a baseline
comparison with other alternatives being evaluated.

29472 Soil Removal

This alternative involves excavating soil contaminated with metals and dioxins with
concentrations above RGs, reducing the risk of exposure for future residents and ecological
receptors to acceptable levels and allowing unrestricted land use. Additional soil sampling
would be necessary to delineate the extent of soil contamination and calculate the
approximate volume of media to be removed prior to soil excavation (which is presently
estimated at 3,700 cubic yards). Screening, management, and disposal of MEC would be
necessary.

Excavated contaminated media (contaminated soil) would be disposed of at the Andersen
AFB Consolidation Unit located at IRP Site 2, located approximately 4.3 miles away. The
Consolidation Unit is used to manage CERCLA waste. LUCs, long-term monitoring, and
compliance reporting would not be required. This alternative is easy to implement and
would be effective in protecting human health and the environment; however, costs
associated with extensive site excavation and contaminated soil transport and disposal could

be high.

. 2.9.4.3 Physical Barriers

The Physical Barriers alternative would involve installation of a cover to prevent exposure
to contaminated soil by human and ecological receptors. The design of the physical barrier,
such as a landfill cap, is site specific and depends on the intended functions of the system.
At Site 21, a simple soil cover would be sufficient to eliminate direct exposure, as the lack
of hazardous waste and general lack of more mobile soil contaminants do not necessitate the
need for more advanced caps or barriers. It would also create a land surface that can support

vegetation.

Use of a soil cover would allow the contaminated soil and waste to remain in place. As such,
it is easily implemented. However, as contaminated soil and waste remain in place, LUCs

Final ROD, IRP Sites 3 and 21 2-72
Andersen AFB, Guam
April 2011



and monitoring would be necessary. In addition, the cap would require inspections, reviews,
and maintenance, which is a long-term commitment to manage the site and ensure the

integrity of the soil cover.

2.9.5 Common Elements and Distinguishing Features of Fach Retained Alternative,

Site 21

Table 2-18 provides a summary of the elements common to each alternative and features

that distinguish one alternative from another.

Table 2-18: Common Elements and Distinguishing Features of Retained Alternatives, Site 21

Alternative 1:

Alternative 2:

Alternative 3:

No Action Soil Removal Physicai Barriers
Key ARARs and TBCs n/a EPA Residential RSLs EPA Residential RSLs
associated with alternative (EPA 2009} (EPA 2009)
Base-wide Ambient ‘Base-wide Ambient
Metal Concentrations in Metal Concentrations
Soil, Andersen AFB in Seil, Andersen AFB
BTV (iICF 1997, BTV (ICF 1997,
Andersen AFB 2001) Andersen AFB 2001)
40 CFR 262.11- 40 CFR 2682.11-
Hazardous Waste Hazardous Waste
Determination Determination
Endangered Species ¢ Department of
Act (16 U.S.C 1531 and Defense and Air Force
50 CFR 200, 402) and Policy and Guidance
Fish and Wildiife on LUCs Associated
Coordination Act with Environmental
(16 U.8.C 661 and CFR Restoration Activities
320 to 330) for Active Installations
(DoD 2001, AF 2003)
Long-term reliability of nfa High High
remedy
Quantity of untreated n/a 3,700 cy (low risk) 3,700 cy (low risk)
waste and freatment
residuals to be disposed of
off site or managed on site
in a containment system
Estimated time for design nfa <1 year <1 year
and construction
Estimated time to reach nfa <1 year 30 years
remediation goals
Estimated capital cost $0 $468,000 $517,000
Estimated annual O&M %0 $0 $20,000
cost :
Estimated total present $0 $468,000 $1,404,000
worth
Discount rate n/a 2.7% 2.7%
Number of years over nfa 1 30

which cost is proiected
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No Action

Alternative 1:

Ailternative 2;
Soil Removal

Alternative 3:
Physical Barriers

Use of presumptive ) nfa
remedies and/or innovalive
technologies

No

" Yes

{(Application of the
CERCLA Municipal
Landfill Presumptive
Remedy to Military

Landfills; EPA OSWER
Directive No. 9355.0-
B7FS)

n/a not available

2.9.6 Expected Outcome of Each Retained Alternative, Site 21
Table 2-19 provides a summary of the outcomes of each alternative.

Table 2-19: Expected Outcome of Each Retained Alternative, Site 21

Alternative 1:

Alternative 2:

Alternative 3:

) No Action Soil Remaoval Physical Barriers
Available uses of land - n/a Unrestricted Use Use restricted to
upon achieving cleanup commercial/industrial
levels activities
Time frame to achieve nf/a <1 year < 1 year
available land use
Available uses of n/a® n/a® nia?®
groundwater upon
achieving cleanup levels
Time frame to achieve nfa® nfa® nfa?®

available groundwater use

Other impacts or benefits ' n/a
associated with alternative

Possible recolonization by
native species

Reduction of ecological .
risk from installaticn of a §
soil cover

nfa not available
? Groundwater is not addressed in this ROD.

2.10 Summary of Comparative Analysis of Alternatives

In accordance with the NCP, the alternatives for Site 3 and Site 21 were evaluated using the
nine criteria described in Section 121(b) of CERCLA and the NCP Section (§)
300.430(H(5)(1). These criteria are classified as threshold criteria, balancing criteria, and

modifying criteria.

Threshold criteria are standards that an alternative must meet to be eligible for selection as
a remedial action. There is little flexibility in meeting the threshold criteria—the alternative
must meet them or it is unacceptable. The following are classified as threshold criteria:

+ Overall protection of human health and the environment. Overall protection of
human health and the environment addresses whether each alternative provides
adequate protection of human health and the environment and describes how risks
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posed through each exposure pathway are eliminated, reduced, or controlled, through
treatment, engineering controls, and/or institutional controls.

« Compliance with ARARs. Section 121(d) of CERCLA and NCP
§ 300.430(H)(1)(11)(B) require that remedial actions at CERCLA sites at least attain
legally applicable or relevant and appropriate Federal and State requirements,

~ standards, criteria, and limitations which are collectively referred to as “ARARSs,”
unless such ARARs are waived under CERCLA section 121{(d)(4).

— Applicable requirements are those cleanup standards, standards of control,
and other substantive requirements, criteria, or limitations promulgated under
Federal environmental or State environmental or facility citing laws that
specifically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance found at a CERCLA site. State
standards that are identified by a State in a timely manner and that are more
stringent than Federal requirements may be applicable.

~ Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria, or limitations
promulgated under Federal environmental or State environmental or facility
citing laws that, while not “applicable” to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA
site, address problems or situations sufficiently similar to those encountered at
the CERCLA site (relevant) that their use is well-suited (appropriate) to the
particular site. Only those State standards that are identified in a timely manner
and are more stringent than Federal requirements may be relevant and
appropriate.

~ Compliance with ARARs addresses whether a remedy will meet all of the
ARARs of other Federal and State environmental statutes or provides a basis
for invoking a waiver.

Balancing criteria weigh the tradeoffs between alternatives. These criteria represent the
standards upon which the detailed evaluation and comparative analysis of alternatives are
based. In general, a high rating on one criterion can offset a low rating on another balancing
criterion. Five of the nine criteria are considered balancing criteria:

- Long-term effectiveness and permanence. Long-term effectiveness and
permanence refers to expected residual risk and the ability of a remedy to maintain
reliable protection of human health and the environment over time, once clean-up
levels have been met. This criterion includes the consideration of residual risk that
will remain on site following remediation and the adequacy and reliability of
controls.

. Reduction of toxicity, mobility, and volume through treatment. Reduction of
toxicity, mobility, or volume through treatment refers to the anticipated performance
of the treatment technologies that may be included as part of a remedy.

+  Short-term effectiveness. Short-term effectivéness addresses the period of time
needed to implement the remedy and any adverse impacts that it may pose to
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workers, the community, and the environment during construction and operation of
the remedy until cleanup levels are achieved.

+ Implementability. Implementability addresses the technical and administrative
feasibility of a remedy from design through construction and operation. Factors such
as availability of services and materials, administrative feasibility, and coordination
with other governmental entities are also considered.

«  Cost. This balancing factor assesses the costs of the remedial actions on the basis of
present worth.

Modifying criteria are as follows:

+  Community acceptance. This modifying factor accounts for the issues and concerns
the public may have regarding each of the remedial actions. Factors of community
acceptance to be discussed include features of the supportiveness, reservations, and
opposition by the community. As with Territory Acceptance, the Community
Acceptance criterion would be addressed after the public has had a chance to review
and comment on the proposed remedial alternatives. Therefore, a public meeting is
held to present each alternative in this ROD.

- Territorial agency acceptance. This modifying factor accounts for the technical and
administrative issues and concerns the Territory may have regarding each of the
remedial actions. The factors to be evaluated include features of the actions that the
Territory supports, those it opposes, and those with which it has reservations. This
factor would be addressed after the public has had a chance to review and comment
on the proposed remedial alternatives.

2.10.1 Comparative Analysis of Alternatives, Site 3

This section summarizes how well each alternative satisfies each evaluation criterion and
indicates how it compares to the other alternatives under consideration for Site 3.

2.10.1.1 Overall Protection of Human Health and the Environment

For Site 3, the BERA concluded that the site did not pose a threat to ecological receptors.
Thus, this criterion will be limited to whether each alternative provides adequate protection
of human health only.

As no remedial action is undertaken with Alternative 1, it providés no protection of human
health and the environment. Alternative 2 provides protection of human health by
minimizing human receptor exposure to COCs in surface and subsurface soil by restricting
access to the site and limit it to non-residential uses. This alternative would also implement
institutional controls which would provide protection to any occupational and
excavation/construction workers operating on the site. Alternative 3 provides protection of
human health and the environment by completely removing the contaminated soil from the
site. Alternative 4 provides protection of human health by minimizing human receptor
exposure to COCs in surface and subsurface soil through the use of a physical barrier such
as a soil cap. As contaminated soil will remain in place, LUCs must also be implemented,
per Alternative 2.
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2.10.1.2 Compliance with ARARs and TBCs

ARAR compliance does not apply to Alternative 1. Each of the remaining three aiternatives
complies with identified ARARs and to be considered (TBC) criteria.

2.10.1.3 Long-Term Effectiveness and Permanence

Alternative 1 provides no long-term effectiveness. For Alternative 2, successful
implementation of this alternative requires proper documentation, communication of
restrictions to Base personnel, compatibility with future land use and development plans,
incorporation of restrictions with Base policy and permitting, regular inspections and
continuous enforcement. Alternative 3 attains long-term effectiveness and permanence
because source material is removed from the site and placed in a facility specially designed,
constructed, and monitored to receive such wastes, No land use restrictions would be
required upon the completion of the remedial action. Therefore, no long-term monitoring,
LUCs, or 5-year reviews would be required. Alternative 4 attains long-term effectiveness
and permanence because source material is placed underneath a soil cover, thereby reducing
receptor exposure. However, long-term monitoring and maintenance will be required to
ensure the integrity of the soil cover. In addition, as contaminated soil remains in place,
LUCs will be required, as per Alternative 2.

2.10.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment
None of the four alternatives reduce the toxicity, mobility, or volume of contaminated media

‘through treatment unless contaminated soil is stabilized prior to excavation and offsite

disposal, a process that would result in reduced mobility.

2.10.1.5 Short-Term Effectiveness

As no remedial actions are undertaken, Alternative 1 would not involve short-term physical
disturbances of the site. For Alternative 2, with the use of access restrictions, no short-term
risks to the community or to workers would occur as a result of implementing this
alternative. Any additional engineering controls such as signage would be installed outside
the area of contamination. Similarly, no environmental impact from construction activities
would occur. For Alternative 3, there would be significant short-term physical disturbance
of the site, and workers would be at risk of exposure to contaminants in soil during the soil
removal and disposal operations. However, risks to workers could be mitigated during
implementation of this alternative with the use of personal protective equipment,
contaminant monitoring, and engineering controls to mitigate concerns about fugitive dust
emissions and storm water management. Transport of hazardous materials or regulated
substances 1s not considered particularly dangerous, especially in when considering the short
distance (< (.5 mile) from Site 3 to the Consolidation Unit. Similar to Alternative 3,
Alternative 4 would involve a level of physical disturbance of the site, and workers would
be at risk of exposure to contaminants in soil during the soil remnoval and disposal
operations. However, the degree of disturbance would be considerably less than for
Alternative 3, and workers would be protected during implementation of this alternative
with personal protective equipment, contaminant monitoring, and engineering controls to
mitigate concerns about fugitive dust emissions and storm water management.
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2.10.1.6 Implementability

This criterion is not applicable to Alternative 1, as no action would be taken. For

Alternative 2, implementability is moderate, and requires annual inspections, monitoring and
enforcement, training, and long-term communication (for purposes of evaluation, 30 years).
Implementability for Alternative 3 is high, and uses conventional equipment for excavation,
transport, and disposal. Since this action involves movement of soil, verification of response
action objectives is straightforward. Excavated soil will be disposed of at the on-base
consolidation unit, located adjacent (< 0.5 mile distant) to Site 3. Implementability for
Alternative 4 is high, and like Alternative 3, uses conventional equipment for construction of
the soil cap. In addition, annual inspections, reviews, and maintenance require a long-term
commitment to manage the site. As contamination remains in place, LUCs would also be
required. '

2.10.1.7 Cost

The present value cost of Alternative 1 is $0. The cost of Alternative 2 is calculated at
$794,000, to be incurred over a 30-year period. The cost of Alternative 3 is calculated at
$2,076,000, which would be incurred over a relatively short period of time (< I year). The
cost of Alternative 4 is calculated to be $5,794,000. Capital costs associated with the
construction of the soil cap ($2,827,000) would be realized over a relatively short period of
time (approximately 1 year), with the remaining costs associated with monitoring,
maintenance and LUCs incurred over a 30-year period. Detailed costs for the four
alternatives are presented in Appendix C.

2.10.1.8 Territorial Agency Acceptance

GEPA would not accept the no action alternative (Alternative 1) because it does not mitigate
potential risks from impacted soil. Although the remaining alternatives do not involve
destruction or reduction in toxicity, of contaminants, they do eliminate potential human
health risks at the site. GEPA supported the use of any of the three remaining alternatives.

2.10.1.9 Community Acceptance

At the time of the public review period, the Navy had selected Alternative 2: LUCs as the
preferred alternative for Site 3. No written comments were received on the PP and no
members of the public attended the public meeting. No objections to the preferred
alternative for Site 3 were received from the public. :

2.10.2 Comparative Analysis of Alternatives, Site 21

This section summarizes how well each alternative satisfies each evaluation criterion and
indicates how it compares to the other alternatives under consideration for Site 21.

2.10.2.1 Overall Protection of Human Health and the Environment

As no remedial action is undertaken with Alternative 1, it provides no protection of human
health and the environment. Alternative 2 provides protection of human health and the
environment by completely removing the contaminated soil from the site. Alternative 3
provides protection of human health by minimizing human receptor exposure to COCs in
surface and subsurface soil through the use of a physical barrier such as a soil cap. As
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contaminated soil will remain in place, LUCs must also be implemented that would restrict
access to the site and limit it to non-residential uses.

2.10.2.2 Compliance with ARARs and TBCs

Alternative 1 does not comply with the identified ARARs and TBC criteria. Each of the
remaining two alternatives complies with identified ARARs and TBC criteria.

2.10.2.3 Long-Term Effectiveness and Permanence

Alternative 1 provides no long-term effectiveness. Alternative 2 attains long-term
effectiveness and permanence because source material is removed from the site and placed
in a facility specially designed, constructed, and monitored to receive such wastes. No land
use restrictions would be required upon the completion of the remedial action. Therefore, no
long-term monitoring, LUCs, or 5-year reviews would be required. Alternative 3 attains
long-term effectiveness and permanence because source material is placed underneath a soil
cover, thereby reducing receptor exposure. However, long-term monitoring and maintenance
will be required to ensure the integrity of the soil cover. In addition, as contaminated soil
remains in place, LUCs will be required, involving proper documentation, communication
of restrictions to Base personnel, compatibility with future land use and development plans,
incorporation of restrictions with Base policy and permitting, regular inspections and
continuous enforcement. :

2.10.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment

None of the three alternatives reduce the toxicity, mobility, or volume of contaminated
media through treatment unless contaminated soil is stabilized prior to excavation and
offsite disposal, a process that would result in reduced mobility.

2.10.2.5 Short-Term Effectiveness

As no remedial actions are undertaken, Alternative 1 would not involve short-term physical
disturbances of the site. For Alternative 2, there would be significant short-term physical
disturbance of the site. However, workers would be protected during implementation of this
alternative with the use of personal protective equipment, contaminant monitoring, and
engineering controls to mitigate concerns about fugitive dust emissions and storm water
management. Transport of hazardous materials or regulated substances is not considered
dangerous. Similar to Alternative 2, Alternative 3 would involve a level of physical
disturbance of the site. However, workers would be protected during implementation of this
alternative with personal protective equipment, contarinant monitoring, and engineering
controls to mitigate concerns about fugitive dust emissions and storm water management.

2.10.2.6 Implementability

This criterion is not applicable to Alternative 1, as no action would be taken.
Implementability for Alternative 2 is high, and uses conventional equipment for excavation,
transport, and disposal. Since this action involves movement of soil, verification of response '
action objectives is straightforward. Excavated soil will be disposed of at the on-base
Consolidation Unit, located approximate 4.3 miles away. Implementability for Alternative 3
is high, and like Alternative 2, uses conventional equipment for construction of the soil cap.

Final ROD, IRP Sites 3 and 21 ' 2-79
Andersen AFB, Guam
April 2011



In addition, annual inspections, reviews, and maintenance require a long-term commitment
to manage the site. As contamination remains in place, LUCs would also be required
involving annual inspections, monitoring and enforcement, training, and communication
over a lengthy period of time (for purposes of evaluation, 30 years).

2.10.2.7 Cost

The present value cost of Alternative 1 is $0. The cost of Alternative 2 is calculated at
$468,000, which would be incurred over a relatively short period of time (< 6 months). The
cost of Alternative 3 is calculated to be $1,404,000. Capital costs associated with the
construction of the soil cap ($517.000) would be realized over a relatively short period of
time (< 1 year), with the remaining costs associated with monitoring, maintenance and
LLUCs incurred over a 30-year period. Detailed costs for the four alternatives are presented in
Appendix C.

2.10.2.8 Territorial Agency Acceptance

GEPA would not accept the no action alternative (Alternative 1) because it does not mitigate
potential risks from impacted soil. Although the remaining alternatives do not involve
contaminant destruction or reduction in toxicity of contaminants, they do eliminate potential
human health risks at the site. GEPA supported the use of any of the remaining alternatives.

2.10.2.9 Community Acceptance

At the time of the public review period, the Navy had selected Alternative 2: Soil removal
and offsite disposal as the preferred alternative for Site 21. No written comments were
received on the PP and no members of the public attended the public meeting. No objections
to the preferred alternative for Site 3 were received from the public.

2.11Principal Threat Wastes

The NCP expects that treatment that reduces the toxicity, mobility, or volume of the
principal threat wastes will be used to the extent practicable. The principal threat concept
refers to the source materials at a CERCLA site considered to be highly toxic or highly
mobile that generally cannot be reliably controlled in place or present a significant risk to
human health or the environment should exposure occur. A source material is material that
contains hazardous substances, pollutants, or contaminants that act as a reservoir for
migration of contamination to groundwater or air, or that acts as a source for direct
exposure. No principal threat wastes are present at Site 3 or at Site 21.

2.12 Selected Remedies

The primary indicator of remedial action performance will be satisfying the RAOs for Site 3
and Site 21 which are protecting human health and the environment. Performance measures
are defined herein as the RAOs (see Section 2.8 — Remedial Action Objectives) plus the
required actions to achieve the objectives, as defined in this section. It is anticipated that
successful implementation, operation, maintenance, and completion of the performance
measures will achieve a protective and legally compliant remedy for Site 3 and Site 21.
Remedy selections are based on the detailed evaluation of remedial alternatives presented in
the 2010 FS (AECOM 2010a). :
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The Navy is responsible for implementing, maintaining, and monitoring the remedial actions
identified herein for the duration of the remedies selected in this ROD. The Navy will
exercise this responsibility in accordance with CERCLA and the NCP. Approval by the EPA
and GEPA is required for any modification of the remedy inconsistent with the objectives of
this ROD. This section describes the selected remedy and also provides specific
performance measures for the selected remedy.

2.12.1 Preferred Remedial Alternative, Site 3

Alternative 2, LUCs, was selected as the preferred remedy for Site 3 based upon its
implementability, suitability with the existing site conditions (e.g., the disseminated nature
of contamination at Site 3) and site location, and its ability to accomplish RAOs in a cost-
effective manner. It is expected that this remedy will remain in effect and be protective of
human health and the environment in the long term. LUCs will remain in effect for as long
as site conditions pose an unacceptable risk to occupational workers and potential future
residents,

2.12.1.1 Summary of the Rationale for the Selected Remedy, Site 3
The selected remedial alternative for Site 3 is Alternative 2 — LUCs. The Navy, EPA, and

GEPA believe that the selected remedy meets the threshold criteria and provides the best
balance of tradeoffs among the other alternatives with respect to the balancing and
modifying criteria. The remedy is expected to satisfy the nine criteria of CERCLA § 121(b):

+ Threshold criteria

+  Protection of human health and the environment

»  Compliance with ARARs

+ Balancing criteria

» Long-term effectiveness and permanence

+  Toxicity, mobility, or volume reduction through treatment

- Short-term effectiveness

+ Implementability

+ Cost

+  Modifying criteria

« Terrttorial agency acceptance

-« Community acceptance

Both Alternative 2 (LUCs) and Alternative 3 (Soil Removal) are protective of human health,
effective in both the short-term and long-term, comply with ARARs, and are readily
implementable. While Alternative 3 may arguably offer an additional level of protection by
removing all contaminated media from the site with placement in a facility designed to

contain such waste, the extent of the remedial action necessary to address isolated pockets of
contamination within the abandoned quarry to an unrestricted land use is cost prohibitive
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and impractical. Additionally, Site 3 is located within the landfill complex, and within close
proximity of the flight line (< 0.5 mile), conditions that restrict access and already limit it to
industrial use. Under these circumstances, the exposure scenario with the receptors shown to
be at greatest risk based upon the results of the HHRA—adult and child residents—would not
be permitted. Therefore, Alternative 2 (LUCs) has been selected as the remedy for Site 3.

2.12.1.2 Description of the Selected Remedy

The LUC boundary for Site 3 is shown on Figure 10. The LUCs have been selected to
protect occupational workers and possible future residents from potential exposure to
surface and shallow subsurface soils containing COCs at concentrations that would pose an
excess cancer risk (i.e., greater than the risk range of 1E~04 to 1E-06), excess non-cancer
risk (i.e., HI greater than 1), or risks associated with lead through dermal contact, incidental
ingestion, and/or inhalation of particulates. Surface and shallow subsurface soils at Site 3
contain the metals antimony, arsenic, cobalt, and lead; PCBs; PAHs; and the pesticide
dieldrin at concentrations that exceed screening levels (i.e., EPA RSLs). The risks to human
health and ecological receptors are summarized in Section 2.7.

At Site 3, current (and foreseeable) land use is zoned for industrial usage within the landfill
complex. Additionally, the site is adjacent to an active consolidation unit for waste disposal
— an end use that may be applicable for Site 3 considering planned military base
reassignments. Institutional (legal)} controls and engineered controls at Site 3 will adequately
protect human and ecological receptors from the risks posed by remaining contamination at
the site.

Specific RGs that will be met through LUCs for Site 3 are to prevent exposure to
contaminated surface and shallow subsurface soils containing these COCs, thereby reducing
or eliminating contaminant exposure to human receptors through dermal contact, ingestion,
and inhalation of particulates. LUCs will include institutional (legal) controls and

engineering controls.
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The following is a list of specific objectives for LUCs at Site 3:

1. Prevent unauthorized access.

2. Prohibit the development and use of property for residential housing, elementary and
secondary schools, child care facilities and playgrounds.

3. Control human exposure to subsurface soils.

LUCs required for this site will include notice of the contamination in the Navy record
systems and the Base General Plan, and restrictions on land use.to accomplish the above list
of specific objectives, including a requirement for prior written approval of all future
construction or demolition activities within the arca(s) of remaining contamination, These
LUCs will run in perpetuity, or until they are no longer necessary for the protection of
human health and the environment. Annual monitoring will be required to ensure that site
uses have not changed through physical inspections of the site, paying special attention to
any site construction, signs of vegetation loss, and other site disturbances. A records search
shall also be conducted to ensure that proper notice of site contamination is readily
available.

The Navy is responsible for implementing, maintaining, reporting on, and enforcing the LUCs.
This may be modified to include another party should the site-specific circumstances warrant it.

A LUC remedial design will be prepared as the land use component of the remedial design.
Within 90 days of ROD signature, the Navy shall prepare and submit to EPA for review and
approval a LUC remedial design that shall contain implementation and maintenance actions,
including periodic inspections.

Any activity that is inconsistent with the institutional control objectives or use restrictions,
or any other action that may interfere with the effectiveness of the institutional controls will
be addressed by the Navy as soon as practicable, but in no case will the process be initiated
later than 10 days after the Navy becomes aware of the breach.

The Navy will notify EPA and GEPA as soon as practicable but no longer than 10 days after
discovery of any activity that is inconsistent with the institutional control objectives or use
restrictions, or any other action that may interfere with the effectiveness of the institutional
controls. The Navy will notify EPA and GEPA regarding how the Navy has addressed or
will address the breach within 10 days of sending EPA and GEPA notification of the breach.

The Navy shall notify EPA and GEPA 45 days in advance of any proposed land use changes
that are inconsistent with LUC objectives or the selected remedy.

The Navy will provide notice to EPA and GEPA at least 6 months prior to any transfer or
sale of Site 3 so that EPA and GEPA can be involved in discussions to ensure that
appropriate provisions are included in the transfer terms or conveyance documents 10
maintain effective institutional controls. If it is not possible for the facility to notify EPA and
GEPA at least 6 months prior to any transfer or sale, then the facility will notify EPA and
GEPA as soon as possible but no later than 60 days prior to the transfer or sale of any
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property subject to institutional controls. In addition to the land transfer notice and
discussion provisions above, the Navy further agrees to provide EPA and GEPA with
similar notice, within the same time frames, as to Federal-to-Federal transfer of the property.
The Navy shall provide a copy of executed deed or transfer assembly to EPA and GEPA.

The Navy shall not modify or terminate LUCs, implementation actions, or modify land use
without approval by EPA and GEPA. The Navy shall seek prior concurrence before any
anticipated action that may disrupt the effectiveness of the LUCs or any action that may alter
or negate the need for LUCs.

Monitoring of the environmental use restrictions and controls will be conducted annually by
the Navy. The monitoring results will be included in a separate report or as a section of
another environmental report, if appropriate, and provided to the EPA and GEPA. The
annual monitoring reports will be used in preparation of the Five Year Review to evaluate
the effectiveness of the remedy. Formal 5-year reviews are required by CERCLA for
remedial actions that leave COCs in place at concentrations that do not allow for unlimited
land use and unrestricted exposure. Urider the selected remedy, COCs may remain in place
at such concentrations at Site 3, and CERCLA 5-year reviews will be required as part of the
selected remedy. The 5-year reviews will be necessary as long as COCs remain at levels
above those suitable for unrestricted reuse.

" The annual monitoring report, submitted to the regulatory agencies by the Navy, will
evaluate the status of the institutional controls and how any institutional control deficiencies
or inconsistent uses have been addressed. The annual evaluation will address whether the
use restrictions and controls references above were communicated in the deed(s), whether
the owners and State and Local agencies were nofified of the use restrictions and controls
affecting the property, and whether use of the property has conformed with such restrictions
and controls.

The following is a list.of specific LUC requirements for Site 3:

- Land use (i.e., current and foreseeable) is used for industrial purposes within the area .
of the landfill.

»  LUCs will include a notice of contamination in the Real Property records system and
the Base General Plan and a restriction on residential development.

» LUCs will be maintained until the concentration of contaminants of concern (COCs)
in the soil are at such levels to allow for unrestricted use and exposure,

.+ Annual monitoring through physical inspections will be conducted to ensure that
LUCs are enforced and posted warning signs are visible. The annual inspection
forms will be maintained in the Land Use Control Management Plan (LUCMP).

« Restrictions on land use will be noted at the Real Property office, incorporated in the
Base General Plan, and entered on the Andersen AFB geographic information
system (GIS) environmental layer overlay indicating the types of LUCs implemented
for the site.
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. No intrusive activities shall occur within a designated LUC area without prior

written approval of the Navy in the form of a dig and/or construction permit. If
intrusive activities are conducted within the designated LUC area, the work would
" require an approved health and safety work plan and procedures for the proper
handling and disposal of displaced waste and/or soil. Dig and construction permits
shall be maintained as part of the LUCMP.

» The Navy will conduct formal S-year reviews at Site 3, as required by CERCLA,
because contamination is left in place. The 5-year reviews will continue as long as
COCs remain at levels above those suitable for unrestricted use of the site.

Deed Restrictions

Each transfer of fee title from the U.S. will include a CERCLA 120(h)(3} covenant which
will have a description of the residual contamination on the property and the environmental
use restrictions, expressly prohibiting activities inconsistent with the performance measure
goals and objectives. '

The environmental restrictions are included in a section of the CERCLA 120(h)(3) covenant
that the U.S. is required to include in the deed for any property that has had hazardous
substances stored for one year or more, known to have been released or disposed of on the
- property. Each deed will also contain a reservation of access to the property for the Navy,

' EPA, and the State of Hawaii, and their respective officials, agents, employees, contractors,
and subcontractors for purposes consistent with the Navy IRP or the FFA. The deed will
contain appropriate provisions to ensure that the restrictions continue to run with the land
and are enforceable by the Navy.

Lease Restrictions

During the time between the adoption of this ROD and deeding of the property, equivalent
restrictions are being implemented by lease terms, which are no less restrictive than the use
restrictions and controls described above, in this ROD. These lease terms shall remain in
place until the property is transferred by deed, at which time they will be superceded by the
institutional controls described in this ROD.

Notice

Concurrent with the transfer of fee title from the Navy to transferee, information regarding
the environmental use restrictions and controls will be communicated in writing to the
property owners and to appropriate State and Local agencies to ensure such agencies can
factor such conditions into their oversight and decision-making activities regarding the

property.

It is important to note that the remedy may change somewhat as a result of the remedial
design and construction processes. Changes, if they occur, to the remedy as described in this
ROD will be documented using a technical memorandum in the AR, an Explanation of
Significant Differences (ESD), or ROD amendment.
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2.12.1.3 Summary of Estimated Remedy Costs

The cost estimate for Alternative 2 is presented in Table 2-20. The information provided in
this cost estimate summary table is based on the best available information regarding the
anticipated scope of the remedial alternative. Changes in the cost elements are likely to
occur as a result of new information and data collected during the engineering design of the
remedial alternative. Major changes may be documented in the form of a memorandum in
the AR file, an ESD, or a ROD amendment. This is an order-of-magnitude engineering cost
estimate that is expected to be within +50% to -30% of the actual project cost.

Table 2-20: Preferred Remedial Alternative Cost Estimate Summary, Site 3

Site 03
Component
Component Description QTY | Unit Unit Price Cost
Capital Costs
1. Well Abandonment (from Alternative 1) $0
2. LUCs
Incorporate Restrictions into General Plan 1 LS 310,000 $10,000
Delineate Area onto Master Planning Maps 1 LS $10,000 $10,000
Update GIS Database with LUCs i LS $10,000 $10,000
Communicate LUCs 1 LS $10,000 $10,000
Subtotal $40,000
Contingency and Project Management & 30% $12,000 -
Administrative Costs
Subtotal $52,000
Subtotal {including 4.00% Guam GET) $54,080
Capital Costs of LUCs $54,080¢
TOTAL CAPITAL COSTS $54,080
O&M Costs
1. LUC Annual Training and Inspections (year 1
through year 30)
Annuai Training 8 HR %100 $800
Annual Inspection and Reporting 1 LS $14,000 $14,000
Subtotal $14,800
Contingency and Project Management & 30% $4,440
Administrative Costs
Subtotal $19,240
Subtotal (including 4.00% Guam GET) Annual Total Program $20,010
total (with 3% $582,279
Discount)
LYC G&M Program Costs (30 years) $582,279
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Site 03
. Component

Component Description QTy | Unit Unit Price Cost
Periodic Costs
1. Five-Year Reviews

Five-Year Reviews (years 5, 10, 15, 20, 25, 30) 1 LS $20,000 $20,000

Subtotal 320,000

Contingency and Project Management & 30% $6,000

Administrative Costs
Subtotal $26,000
Subtotal {including 4.00% Guam GET) Event Total Program 327,040
total (With 3% $157 373
Discount) ’

PERICDIC PROGRAM COSTS $157,373
Total Present Worth Project Costs $793,732
Primary Assumptions: (1) Costs are in 2009 U.S. dollars, and (2} Duration is 30 years.
GET general excise tax
HR hour
LS lump sum

QTyY quantity

2.12.2 Preferred Remedial Alternative, Site 21

Alternative 2, Soil Removal, was selected as the preferred remedy for Site 21 due to its
ability to protect ecological receptors, its effectiveness, permanence, suitability, and cost
effectiveness in attaining RAOs. As Alternative 2 involves the removal of contaminated
media from the site, it is protective of both human health and the environment in the long
term. No land use restrictions would be required upon the completion of the remedial action.
Therefore, no long-term monitoring, LUCs, or 5-year reviews would be required.

2.12.2.1 Summary of the Rationale for the Selected Remedy
The selected remedial alternative for Site 21 is Alternative 2—Soil Removal. The Navy,

EPA, and GEPA believe that the selected remedy meets the threshold criteria and provides
the best balance of tradeoffs among the other alternatives with respect to the balancing and
modifying criteria. The remedy is expected to satisfy the nine criteria of CERCLA § 121(b):

«  Threshold criteria

«  Protection of human health and the environment

.+ Compliance with ARARSs

» Balancing criteria

. Long-term effectiveness and permanence

« Toxicity, mbbility or volume reduction through treatment

+  Short-term effectiveness

» Implementability
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»  Cost
«  Modifying criteria
+ Territorial agency acceptance

» Community acceptance

While Alternatives 2, 3, and 4 offer a level of protection of human health, only Alternative 2
would be protective of ecological receptors as well, as contaminated media would be
removed from the site and transported to a facility designed to contain such wastes. Further,
contamination at Site 21 is limited to shallow soils in two relatively isolated areas (i.e., the
elongated trench and the drum accumulation area), a situation that is conducive to source
removal, and one that would accomplish RAOs and return the site to unrestricted use in a
short (< 1 year) timeframe without the need for additional monitoring, or maintenance. No
LUCs would be required. Alternative 2, while representing the most protective of the
evaluated alternatives, is also the most cost-effective both in the short-term and long-term.
Additionally, Alternative 2 is preferred by both the Territorial government and the public.

2.12.2.2 Description of the Selected Remedy

For Site 21, Alternative 2 (Soil Removal) is the selected remedy. Contamination at the site is
limited to shallow soils in two relatively 1solated areas, the elongated trench in the southwest
corner of the site, and the drum accumulation area near the northern site boundary. These
areas are illustrated on Figure 11. The estimated volume of media to be removed is readily
delineated and consists of approximately 3,700 cubic yards. Solid waste debris (asphalt,
metal, concrete) would need to be removed from the soil prior to treatment. Solid waste
debris would subsequently need to be properly disposed of. Screening, management, and
disposal of MEC would be necessary.

Excavated areas will be backfilled with clean, on-island soil and re-vegetated. Excavated
contaminated media will be disposed of at the Andersen AFB Consolidation Unit located at
IRP Site 2, located 4.3 miles from Site 21. The Consolidation Unit is permitted to accept
CERCLA waste. LUCs (i.e., engineering and institutional controls), long-term monitoring,
and compliance reporting will not be required.

It should be noted that as part of any proposed removal action, ecological surveys and
monitoring would need to be conducted to minimize disturbance or disruption of any
endangered or threatened flora or fauna.

2.12.2.3 Summary of Estimated Remedy Costs

The cost estimate for Alternative 2 is presented in Table 2-21. Note that the information in
this cost estimate summary table is based on the best available information regarding the
anticipated scope of the remedial alternative. Changes in the cost elements are likely to
occur as a result of new information and data collected during the engineering design of the
remedial alternative. Significant changes may be documented in the form of a memorandum
in the AR file, an ESD, or a ROD amendment. This is an order of magnitude engineering
cost estimate that is expected to be within +50% to -30% of the actual project cost.
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Table 2-21: Preferred Remedial Alternative Cost Estimate Summary, Site 21

Site 21
- Component
Component Description QTY Unit | Unit Price Cost
Capital Costs
1. Well Abandonment (from Alternative 1) $0
2. Source Removal - Excavate and Remove
Mobilize and Site Preparation 1 LS $10,946 $10,946
Clear & Grub ' i LS $8,954 $8,954
% MEC Oversight 1 LS $187,091 $187,091
Excavate & Backfill 3,700 CY 319 $70,300
Confirmation/Verification Sampling & Analysis 1 LS $69,160 $69,1680
Miscellaneous Allowance 10% 534,645
Subtotal ‘ $381,096
Contingency 10% $34,645
) Subtotal $415,741
Project Management & Administrative Costs 10% $34,645
: Subtotal $450,387
Subtotal (including 4.00% Guam GET} $468,402
5 Capital Costs of Source Removal $468,402
i TOTAL CAPITAL COSTS $468,402
O&M Costs $0
Periodic Costs %0
Total Present Worth Project Costs {per site) ; $468,402
Noles:

Primary Assumptions
1)Cosis are in 2009 U.S. dollars.

2)There would be ne disposal cost or waste acceptance fee since wastes would be disposed of at an onsite consolidation
unit.

Site-Specific Assumptions

1) Costs insiude MEC oversight and removal during field activities.

2)A hydraulic backhoe will be used for excavation.
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2.13 Statutory Determinations

Under CERCLA § 121 (as required by NCP § 300.430(f)(5)(i1)), the lead agency must select
a remedy that is protective of human health and the environment, complies with ARARs, is
cost-effective, and uses permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.

2.13.1 Statutory Determinations, Site 3

2.13.1.1 Protection of Human Health and the Environment

Alternative 2 provides protection of human health by minimizing human receptor exposure
to COCs in surface and subsurface soil through restricting access to the site. LUCs would
include notice of the contamination in the Navy record systems and restrictions on land use,
including prior written approval for all future construction or demolition activities within the
area(s) of remaining contamination. These LUCs will be maintained until the concentration
of COCs in the soil and groundwater are at such levels to allow for unrestricted use and
exposure. Annual monitoring and enforcement will be required to ensure that site uses have
not changed through physical inspections of the site, paying special attention to any site
construction, signs of vegetation loss, and other site disturbances. A records search should
also be made to ensure that proper notice of site contamination is readily available.

Formal 5-year reviews are required by CERCLA for remedial actions that leave COCs in
place at concentrations that do not allow for unlimited land use and unrestricted exposure.

Under the recommended alternative, COCs may remain in place at such concentrations at
Site 3, and CERCLA 5-year reviews will be required as part of the recommended
alternative. The 5-year reviews will be necessary as Jong as COCs remain at levels above
those suitable for unrestricted reuse (for costing purposes, estimated at 30 years).

2.13.1.2 Compliance with ARARs

Remedial actions must comply with both Federal and State ARARs. ARARs are legally
applicable or relevant and appropriate Federal and State requirements, standards, criteria,
and limitations.

ARARs fall into three categories: contaminant-specific, location-specific, and action-
specific. Contaminant-specific ARARSs are health-based or risk-management-based numbers
that provide concentration limits for the occurrence of a contaminant in the environment.
Location-specific ARARs restrict activities in certain sensitive environments. Action-
specific ARARSs are activity-based or technology-based, and typically control remedial
activities that generate hazardous wastes (such as with those covered under the RCRA).
Offsite shipment, treatment, and disposal of excavated contaminated soil invoke action-
specific ARARs. Criteria TBC are non-promulgated advisories or guidance issued by
Federal or State governments that are not legally binding and do not have the status of
potential ARARs. However, in many circumstances, TBCs are considered along with
ARARs. If a TBC is actually selected in the ROD, it must be complied with.
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Table 2-22 summarizes the ARARs and TBCs for the selected remedy at Site 3 and
describes how the selected remedy addresses each one.

The selected remedy complies with the contaminant-specific, location-specific, and action-
specific ARARs. The implementation of the remedy is required to meet the substantive
portions of these requirements and is exempt from administrative requirements such as
permitting and notifications.

2.13.1.3 Cost Effectiveness

LUCs provide the greatest potential return on investment when compared to the other
alternatives. The LUC alternative is also effective because the costs associated with this
alternative are proportional to its overall effectiveness. In making this determination, the
following definition was used: “A remedy shall be cost-effective if its costs are proportional
to its overall effectiveness” (40 Code of Federal Regulations [CFR] 300.430()(1)Gi)(D)).
This determination was accomplished by evaluating the “overall effectiveness” of those
alternatives that satisfy the threshold criteria (that is, are protective of human health and the
environment and ARAR-compliant).

Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination: long-term effectiveness and permanence; reduction in toxicity, mobility, and
volume through treatment; and short-term effectiveness. Overall effectiveness was then
compared to costs to determine cost-effectiveness. The overall effectiveness of the selected
remedy for Site 3 was demonstrated in the comparative analysis of alternatives (Section 2.10
— Summary of Comparative Analysis of Alternatives) and is summarized in Table 2-23. The
estimated present worth cost of the selected remedy (in 2009 dollars) is $794,000.
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2.13.1.4 Utilization of Permanent Solutions and Alternative Treatment Technologies

The selected alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a cost-effective manner. Specifically, this
alternative provides the best short- and long-term effectiveness, is protective of human
health and the environment, complies with ARARs/TBCs, achieves RAOs, is technically
feasible, and readily implementable.

2.13.1.5 Preference for Treatment as a Principal Element

The NCP establishes the expectation that treatment will be used to address the principal
threats posed by a site wherever practicable (40 CFR 300.430(a)(1)(111)(A)). The selected
remedy for Site 3 does not satisfy the statutory preference for treatment as a principal
element of the remedy. A principal threat waste is source material with toxicity and mobility
characteristics that combine to pose a potential risk greater than the risk level that is
acceptable for the current or future exposure scenarios. As discussed in Section 2.11, there
are no principal threat wastes at Site 3. Because there are no principal threat wastes,
treatment is not considered necessary as a principal element of the final remedy for the site.

2.13.1.6 Five-Year Review Requirements

Pursuant to CERCLA § 121(c) and NCP § 300.430(f)(5)({ii}(C), because the selected
remedy will result in hazardous substances, pollutants, or contaminants remaining onsite
above levels that allow for unlimited use and unrestricted exposure, a statutory review will
be required within 5 years after initiation of the remedial action to verify that the remedy Is,
or will be, protective of human health and the environment. Changes in land use or exposure
scenarios, or the potential for migration of contaminated soil from the site to offsite
receptors will signify the initiation of an evaluation for alternative remedial action.

S-year reviews will be conducted until concentrations of hazardous substances, pollutants, or
contaminants remaining onsite are reduced to levels that allow for unlimited use and
unrestricted exposure.

2.13.2 Statutory Determinations, Site 21

2.13.2.1 Protection of Human Health and the Environment

Alternative 2 provides protection of human health and the environment by removing the
contaminated soil from the site. The proposed action reduces direct exposure to impacted
soil, protecting both human and ecological receptors. Because contaminated soil is removed
from the site and placed in a facility specially designed, constructed, and monitored to
receive such wastes, the site-will subsequently be available for unrestricted use. No
monitoring, maintenance, nor LUCs are required.

2.13.2.2 Compliance with ARARs

Remedial actions must comply with both Federal and State ARARs. ARARs are legally
applicable or relevant and appropriate Federal and State requirements, standards, criteria,
and limitations.
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ARAR:s fall into three categories: contaminant-specific, location-specific, and action-
specific. Contaminant-specific ARARs are health-based or risk-management-based numbers
that provide concentration limits for the occurrence of a contaminant in the environment,
Location-specific ARARSs restrict activities in certain sensitive environments. Action-
specific ARARs are activity-based or technology-based, and typically control remedial
activities that generate hazardous wastes (such as with those covered under the RCRA).
Offsite shipment, treatment, and disposal of excavated contaminated soil invoke action-
specific ARARs, Criteria TBC are non-promulgated advisories or guidance issued by
Federal or State governments that are not legally binding and do not have the status of
potential ARARs. However, in many circumstances, TBCs are considered along with
ARARs.

Table 2-24 summarizes the ARARs and TBCs for the selected remedy at Site 21 and
describes how the selected remedy addresses each one.

The selected remedy complies with the contaminant-specific, location-specific, and action-
specific ARARs. The implementation of the remedy is required to meet the substantive
portions of these requirements and is exempt from administrative requirements such as
permitting and notifications.

2.13.2.3 Cost Effectiveness

In the judgment of the Navy, the selected remedy is cost-effective and represents a
reasonable value for the money to be spent. In making this determination, the following
definition was used: “A remedy shall be cost-effective if its costs are proportional to its
overall effectiveness” (40 CFR 300.430(f)(1)(ii))(D)). This determination was accomplished
by evaluating the “overall effectiveness” of those alternatives that satisfy the threshold
criteria (that is, are protective of human health and the environment and ARAR-compliant).

Overall effectiveness was evaluated by assessing three of the five balancing criteria in
combination: long-term effectiveness and permanence; reduction in toxicity, mobility, and
volume through treatment; and short-term effectiveness. Overall effectiveness was then
compared to costs to determine cost-effectiveness. The overall effectiveness of the selected
remedy for Site 21 was demonstrated in the comparative analysis of alternatives

(Section 2.10 — Summary of Comparative Analysis of Alternatives) and is summarized in
Table 2-25. The estimated present worth cost of the selected remedy (in 2009 dollars) is

$468,000.

2.13.2.4 Utilization of Permanent Solutions and Alternative Treatment Technologies

The selected alternative represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in a cost-effective manner. Specifically, this
alternative provides the best short- and long-term effectiveness, is protective of human
health and the environment, complies with ARARs/TBCs, achieves RAOs, is technically
feasible, and readily implementable.
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2.13.25 Preference for Treatment as a Principal Element

The NCP establishes the expectation that treatment will be used to address the principal
threats posed by a site wherever practicable (40 CFR 300.430(a)(1)(iii}(A)). The selected
remedy for Site 21 does not satisfy the statutory preference for treatment as a principal
clement of the remedy. A principal threat waste is source material with toxicity and mobility
characteristics that combine to pose a potential risk greater than the risk level that is
acceptable for the current or future exposure scenarios. As discussed in Section 2.11, there
are no principal threat wastes at Site 3. Because there are no principal threat wastes,
treatment is not considered necessary as a principal element of the final remedy for the site.

2.13.2.6 Five-Year Review Requirements

Pursuant to CERCLA § 121(c) and NCP § 300.430(f)(5)(iii)(C), because the selected
remedy will not result in COCs, pollutants, or contaminants remaining on site above levels
that allow for unlimited use and unrestricted exposure, statutory reviews will not be

required.

2.14Documentation of Significant Changes

The selected remedies described in this ROD for Sites 3 and 21 (and the preferred remedial
alternative recommended in the PP) are protective of human health and the environment. No
substantial changes have occurred in site conditions, land use, or regulations pertaining to
remediation of these sites, since the issuance of the PP. No significant changes were made to
the selected remedies recommended in the PP for Sites 3 and Site 21.
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3.0 Responsiveness Summary

This section provides a summary of the public comments regarding the PP for remedial
action at Site 3 and Site 21, Andersen AFB, Guam. At the time of the public review period,
the Navy had selected Alternative 2: LUCs as the preferred alternative for Site 3, and
Alternative 2: Soil Removal and Offsite Disposal as the preferred alternative for Site 21. No
written comments were received on the PP.

3.1 Stakeholder Comments and Lead Agency Responses

Public comments were solicited during the public comment period and during the public
meeting for the PP. The comment period was from 18 May to 17 June 2010 and the public
meeting for the PP was held on 19 May 2010. A legal notice was published in the Guam
Pacific Daily News newspaper on 4 May 2010 summarizing the PP and announcing the
availability of the AR as well as the public comment period and public meeting. The public
meeting was held at the Guam Marriott Resort and Spa in Tumon. The meeting was
recorded and transcribed and is available in the AR. The transcript was reviewed to prepare -
this Responsiveness Summary. Responses to comments received from the public and
community stakeholders in attendance at the public meeting are addressed in Appendix B.

3.2 Technical and Legal Issues
No technical or legal issues were identified during the public review period of the PP.
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Federal Facility Agreement Notice Letters
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DEPARTMENT OF THE NavVY
COMMARDER, JOINT REGION MARIANAS
PSC 455, BOX 152
EPO AP 95540-1000

I REPLY REFER T0:

9510
Ser J4/1235
November 23,2009

Mr. Mark Ripperda

US Environmental Protection Agency
75 Hawthome St. H-9-4 _

San Francisco, CA 94105-3901

Dear Mr. Ripperda,

SUBJECT:  NOTIFICATION OF TRANSFER OF ENVIRONMENTAL RESTORATION
PROGRAM RESPONSIBILITY

This letter serves.as notification that all Environmental Restoration Program responsibilities
for Andersen Air Force Base (AAFB), a property listed on the National Priorities List, will be
officially transferred to the United States Navy under the Commander, Joint Region Marianas
(CIRM), effective October 1, 2009, pursuant to chapter 2.17 of the April 2008 Department of
Defense Environmental Supplemental Guidance (EVSG) for Implementing and Operating a Joint
Base. This action is being taken to implement the 2005 Defense Base Realignment and Closure
(BRAC) Act which requires the transfer of all installation support functions and administrative
custody of real property from AAFRB to the U.S. Navy.

In accordance with the EVSG, the Navy, as the supporting component, “will assume
responsibility for environmental restoration data reporting, budgeting, record keeping, and
financial Hability” (Ch. 2.17.6), “will assume responsibility for all Restoration Advisory Boards”
(Ch. 2.17.8), and will be required to “honor all existing, previously negotiated Federal Facility
Agreements in place at the instailations to become the Joint Base [Region] at the time of

transfer.” (Ch. 2.17.5).

If you have any questions, please contact Mr. Richard Raines, P.E., at telephone (671) 339-

8420 or at richard raines@fe.navy.mil.

erely,
O Y
Sl o\ Gpmes
P.S. LYNCH {

Captain, CEC, U.S. NAVY
Regional Engineer

By direction of the Commander

Copy to: _

Guam Environmental Protection Agency
CNIC (N45)

NAVFAC Pacific (EV)

36CES



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS, 36TH WING (PACAF)
UNIT 14007, APO AP 96543-4007

06 November 2009

36 CES/CEVR -
Unit 14067
APO AP 96543-4007

Mr. Mark Ripperda

Project Manager

U.S. Environmental Protection Agency
75 Hawthorne St,, H-9-4

San Francisco, CA 94105-3901

Dear Mr. Ripperda

This letter provides notice of a change in administrative responsibility pursuant to paragraph 28
of Federal Facility Agreement (FFA) Docket Number 93-117 (FFA).

As you are aware, Andersen Air Force Base is in the process of realigning installation
management functions to a newly established Joint Region Marianas pursuant to the 2005 Defense Base
Closure and Realignment Commission Final and Approved Recommendations. Title to Andersen Air
Force Base real property will remain in the United States and the property will continue to be utilized by
the Air Force. As of October 1, 2009, however, administrative custody and responsibility for managing
real property assets will transfer from the Air Force to the Navy. The Air Force will become a supported
component of the Joint Region Marianas and the Navy will become the supporting component.

B 4

In accordance with the April 2008 Department of Defense Environmental Supplemental
Guidance for Implementing and Operating a Joint Base, the Navy, as the supporting component, “will be
responsible for all existing and future environmental permits, requirements, plans, and agreements af the
installations to become the Joint Base.” (Ch. 1.1.2). As the supporting component, the Navy will be
required to “honor all existing, previously negotiated Federal Facility Agreements in place al the
installations to become the Joint Base at the time of transfer.” (Ch. 2.17.5). The Navy is being supplied
with an Environmental Condition of Property Report and with access to current environmental files
including the FFA. No change to the FFA will be necessary in order for the Navy to assume
responsibility for implementation of the FFA and the transfer of responsibility will not change the rights
of the parties under the FFA or impede any action under the FFA. The Environmental staff will remain
located at Andersen Air Force Base following 01 October 2009 and will be available to assist with any”

. issues related to the FFA. However, the civilian environmental staff will become Navy employees and,

likewise, funding responsibility will reside with the Navy.



Please contact Mr. Russell Littlejohn, Environmental Flight Chief, at (671) 366-2556 if you have
any questions or concerns or would like to discuss possible changes/addendums to the FFA to further
document the substitution of the United States Navy for the United States Air Force as the entity
responsible for implementation of the FFA. :

Sincerely

GREGG IKEHARA
Chief, Installation Restoration Program

ce:
Ms. Lorilee Crisostomo, GEPA
Mr. Rich Howard, Tech Law Ing.



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS, 36TH WING (PACAF)
UNIT 14007, APO AP 96543-4007

06 November 2009

36 CES/CEVR
Unit 14007
APO AP 96543-4007

Ms. Lorilee Crisostomo

Project Manager

Guam Environmental Protection Agency
P.O. Box 22439 GMF

Barrigada, Guam 96921

Dear Ms. Crisostomo

This letter provides notice of a change in administrative responsibility pursuant to paragraph 28
of Federal Facility Agreement (FFA) Docket Number 93-117 (FFA).

As you are aware, Andersen Air Force Base is in the process of realigning installation
management functions to a newly established Joint Region Marianas pursuant to the 2005 Defense Base
Closure and Realignment Commission Final and Approved Recommendations. Title to Anderssn Air
Force Base real property will remain in the United States and the property will continue to be utilized by
the Air Force. As of October 1, 2009, however, administrative custody and responsibility for managing
real property assets will transfer from the Air Force to the Navy. The Air Force will become a supported
component of the Joint Region Marianas and the Navy will become the supporting component.

In accordance with the April 2008 Department of Defense Environmental Supplemental
Guidance for Implementing and Operating a Joint Base, the Navy, as the supporting component, “will be
responsible for all existing and future environmental permits, requirements, plans, and agreements at the
installations to become the Joint Base.” (Ch. 1.1.2). As the supporting component, the Navy will be
required to “honor all existing, previously negotiated Federal Facility Agreements in place at the
installations to become the Joint Base at the time of transfer.” (Ch. 2.17.5). The Navy is being supplied
with an Environmental Condition of Property Report and with access to current environmental files
including the FFA. No change to the FFA will be necessary in order for the Navy to assume
responsibility for implementation of the FFA and the transfer of responsibility will not change the rights
of the parties under the FFA or impede any action under the FFA. The Environmental staff will remain
located at Andersen Air Force Base following 01 October 2009 and will be available to assist with any
issues related to the FFA. However, the civilian environmental staff will become Navy employeesand,

likewise, funding responsibility will reside with the Navy.



Please contact Mr, Russell Littlejohn, Environmental Flight Chief, at (671) 366-2556 if you have
any questions or concerns or would like to discuss possible changes/addendums to the FFA to further
document the substitution of the United States Navy for the United States Air Force as the entrty
responsible for implementation of the FFA.

Sincerely

hog | Ne

GREGG IKEHARA
Chief, Installation Restoration Program

cc:
Mr. Mark Ripperda, USEPA
Mr. Rich Howard, Tech Law Inc.
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